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yy (57) Abstract: The invention relates to the use of 2-amino-nicotinamide deriva- 

1 1 tives of formula (I) wherein n is from 1 up to and including 6; W is O or S; Ri 

1 1 and R 3 represent independently of each other hydrogen, lower alkyl or lower acyl; 

^Ms. R2 represents a cycloalkyl group, an aryl group, or a mono- or bicyclic heteroaryl 

|J NR^r^ (I) group comprising one or more ring nitrogen atoms and 0, 1 or 2 heteroatoms inde- 

I I] pendently from each other selected from the group consisting of oxygen and sulfur, 

^y.X^x.j./Rs which groups in each case are unsubstituted or mono- or polysubstituted; R and 

\fl H \ R' are independently of each other hydrogen or lower alkyl; X represents an aryl 

if) I group, or a mono- or bicyclic heteroaryl group comprising one or more ring nitro- 

^5 (CRR7 n -X S en aloms and °» 1 or 2 heteroatoms independently from each other selected from 

^ ' the group consisting of oxygen and sulfur, which groups in each case are unsubsti- 

tuted or mono- or polysubstituted; or a N-oxide, a possible tautomer thereof or a pharmaceutically acceptale salt of such a compound, 
Q alone or in combination with one or more other pharmaceutically active compounds for the preparation of a pharmaceutica] com- 
position for use for therapy of a disease which responds to an inhibition of the VEGF-receptor tyrosine kinase activity; and to new 
2-amino-nicotinamide derivatives of formula (I) and processes for the preparation thereof. 
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2-AMXNO-NICOTIUaMIDE DERIVATIVES awn m™, 
INHIBITORS ™IVES AHD THEIR USE AS VEGF - RECEJTOR T^OSI^ KINASE 

The invention relates to the u«?e ft f o t ^ 

»«nopa %) , abated macubr dega ZLn T" "~ *"* 

^and^^j::^^---^^^ 

no™, grow* and „ atTnl t T *" d6 "~ - 

"Vascular PamrcaMy Fiote . , vpF) J™ F "*f < " termed 

laofonns of VEGF are ZT^T 3 foma,i0n " A — » * 

the VEGF fanafy. such aa -Placer*, Growm Faotor - (PLQF) and 
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VEGF receptors are transmembranous receptor tyrosine kinases. They are characterized by 
an extracellular domain with seven immunoglobulin-like domains and an intracellular tyrosi- 
ne kinase domain. Various types of VEGF receptor are known, e.g. VEGFR-1 , VEGFR-2, 
and VEGFR-3. 

A large number of human tumors, especially gliomas and carcinomas, express high levels 
of VEGF and its receptors. This has led to the hypothesis that the VEGF released by tumor 
cells could stimulate the growth of blood capillaries and the proliferation of tumor endothe- 
lium in a paracrine manner and thus, through the improved blood supply, accelerate tumor 
growth. Increased VEGF expression could explain the occurrence of cerebral oedema in 
patients with glioma. Direct evidence of the role of VEGF as a tumor angiogenesis factor in 
vivo has been obtained from studies in which VEGF expression or VEGF activity was inhibi- 
ted. This was achieved with antibodies which inhibit VEGF activity, with dominant-negative 
VEGFR-2 mutants which inhibited signal transduction, or with the use of antisense-VEGF 
RNA techniques. All approaches led to a reduction in the growth of glioma cell lines or other 
tumor cell lines in vivo as a result of inhibited tumor angiogenesis. 

Angiogenesis is regarded as an absolute prerequisite for those tumors which grow beyond 
a maximum diameter of about 1-2 mm; up to this limit, oxygen and nutrients may be sup- 
plied to the tumor cells by'diffusion. Every tumor, regardless of its origin and its cause, is 
thus dependent on angiogenesis for its growth after it has reached a certain size. 

Three principal mechanisms play an important part in the activity of angiogenesis inhibitors 
against tumors: 1) Inhibition of the growth of vessels, especially capillaries, into avascular 
resting tumors, with the result that there is no net tumor growth owing to the balance that is 
achieved between apoptosis and proliferation; 2) Prevention of the migration of tumor cells 
owing to the absence of blood flow to and from tumors; and 3) Inhibition of. endothelial cell 
proliferation, thus avoiding the paracrine growth-stimulating effect exerted on the surroun- 
ding tissue by the endothelial cells which normally line the vessels. 

Surprisingly, it has now been found that nicotinamide derivatives of formula I, described be- 
low, are a new class of compounds that have advantageous pharmacological properties 
and inhibit, for xampl , the activity of the VEGF receptor tyrosine kinase, the growth of 
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tumors and VEGF-dapanden, ca„ pralifarador,, and ,h, otner dfeeasas mamjoned abava 
and below. 

The compounds of formula I open up, for example, an unexpected new therapeutic ap- 
proach, especial* for diseases in the treatment of which, and also for the prevention of 
whrch, an mhibition of angiogenesis and/or of the VEGF receptor tyrosine kinase shows 
beneficial effects. 

The invention relates to the use of a compound of formula I, 



W 



R 2 (I) 

(CRR') n -X 



wherein 

n is from 1 up to and including 6; 
W is O or S; 

R, and Re represent independently of each other hydrogen, lower alkyl or lower acyh 

R 2 represents an cydoalkyi group, an aryl group , or a mono- or bicyclic heteroaryl group 

compnsing one or more ring nitrogen atoms and 0, 1 or 2 heteroatoms independently from 

each other selected from the group consisting of oxygen and sulfur, which groups in each 

case are unsubstituted or mono- or polysubstituted; 

R and R' are independently of each other hydrogen or lower alkyl; 

X represents an aryl group, or a mono- or bicyclic heteroaryl group comprising one or more 

ring nitrogen atoms and 0, 1 or 2 heteroatoms independently from each other selected from 

the group consisting of oxygen and sulfur, which groups in each case are unsubstituted or 

mono- or polysubstituted; 

and of a N-oxide or a possible tautomer thereof; 

or of a pharmaceutical* acceptable salt of such a compound for the preparation of a 
Pharmaceutical composition for the treatment of a disease which responds to an inhibition 
ofth VEGF receptor tyrosine Wnas activity. 
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The general terms used hereinbefore and hereinafter preferably have within th context of 
this disclosure the following meanings, unless otherwise indicated: 

The prefix "lower" denotes a radical having up to and including a maximum of 7, especially 
up to and including a maximum of 4 carbon atoms, the radicals in question being either 
linear or branched with single or multiple branching. 

Where the plural form is used for compounds, salts, and the like, this is taken to mean also 
a single compound, salt, or the like. 

Any asymmetric carbon atoms (for example in compounds of formula I, wherein R or FV is 
lower alkyl) may be present in the (R)-, (S)- or (R,S)-configuration, preferably in the (R)- or 
(S)-configuration. The compounds may thus be present as mixtures of isomers or as pure 
isomers, preferably as enantiomer-pure diastereomers. 

The invention relates also to possible tautomers of the compounds of formula I. 

X is preferably pyridyl or phenyl, most preferred it is 3- or 4-pyridyl. 

In a preferred embodiment of the invention X is substituted by lower alkoxy. 

In further a very preferred embodiment of the invention X has the substructure X' 



r 




wherein Rx is hydrogen or lower alkyl. 

R 2 is preferably phenyl which is mono- or disubstituted by lower alkyl, lower alkynyl, 
halogen, preferably fluoro, and trifluoromethyl; or cycloalkyl, preferably cyclohexyl 
substituted by lower alkyl, preferably fert-butyl. 
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Ra is preferably hydrogen. 
W is preferably O. 

The integer n is preferably 1 or 2, very preferably 1. 



Lower acyl is preferably foimyl or acelyl. 

"Aryr is an aromaSo radicai which h t0 fte 

UP to .hrea, aspect one or .o auhs^, JZ£%Z "Z" " 
substituted by one or two substitute selected from 1 " ,nd ^ endent * 
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carbamoyl, in particular carbamoyl monosubstituted by lower alkyl, ..g. methyl, n-propyl or 
feopropyl; substituted alkyl, especially lower alkyl, e.g. methyl or ethyl, substituted by lower 
alkoxy carbonyl, e.g. methoxy carbonyl or ethoxy carbonyi; and halogen-lower alkyl, most 
preferably trifluoromethyl. 

Aryl in the form of phenyl which is substituted by lower alkylene dioxy bound to two adjacent 
C-atoms, such as methylenedioxy, is preferably 3,4-methylenedioxyphenyL 

A cycloalkyl group is preferably cyclopentyl, cyclohexyl or cycloheptyl, and may be 
unsubstituted or substituted by one or more, especially one or two, substitutents selected 
from the group defined above as substitutents for aryl, most preferably by lower alkyl, such 
as methyl, lower alkoxy, such as methoxy or ethoxy, or hydroxy. 

Substituted alkyl is alkyl as last defined, especially lower alkyl, preferably methyl; where one 
or more, especially up to three, substituents may be present, primarily from the group selec- 
ted from halogen, especially fluorine, amino, N-lower alkylamino, N,N-di-lower alkylamino, 
N-Jower alkanoyJamino, hydroxy, cyano, carboxy, lower alkoxycarbonyl, and phenyl-lower 
alkoxycarbonyl. Trifluoromethyl is especially preferred. 

Mono- or disubstituted amino is especially amino substituted by one or two radicals selected 
independently of one another from lower alkyl, such as methyl; hydroxy-lower alkyl, such as 
2-hydroxyethyl; phenyl-lower alkyl; lower alkanoyl, such as acetyl; benzoyl; substituted ben- 
zoyl, wherein the phenyl radical is especially substituted by one or more, preferably one or 
two, substituents selected from nitro, amino, halogen, N-lower alkylamino, N,N-di-Iower al- 
kylamino, hydroxy, cyano, carboxy, lower alkoxycarbonyl, lower alkanoyl, and carbamoyl; 
and phenyl-lower alkoxycarbonyl, wherein the phenyl radical is unsubstituted or especially 
substituted by one or more, preferably one or two, substituents selected from nitro, amino, 
halogen, N-lower alkylamino, N,N-dHower alkylamino, hydroxy, cyano, carboxy, lower alko- 
xycarbonyl, lower alkanoyl, and carbamoyl; and is preferably N-lower alkylamino, such as N- 
methylamino, hydroxy-lower alkylamino, such as 2-hydroxyethyIamino, phenyl-lower alkyl- 
amino, such as benzylamino, N,N-dWower alkylamino, N-phenyl-lower alkyl-N-lower alkyla- 
mino, N,N-dHower alkylphenylamino, lower alkanoylamino, such as acetylamino, or a sub- 
stituent selected from the group comprising benzoylamino and phenyl-lower alkoxycarbonyl- 
amino, wherein th phenyl radical in each case is unsubstituted or especially substituted by 
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Ha^.espeCMu^e, cn^e, b ,on*,e, crtodine , especWy)hlorinei ^ „ 

~====xs===s: 

Atonojd is PrtrartV espMW|y ^ ^ e a ^ 

imM nlaogen atom . ^* I*-**—** and hydro^wsrnM. a..he 



Alkylphenylthlo Is especially lew, alkylphenyllhJc 
AkylphenylsuBonyl Is i 



Alkyfchenylsulflnyi Is especially low, alkylphenylsulfinyt 
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A mono- or tricyclic heteroaryl group comprising one or more ring nitrog n atoms and 0, 1 or 
2 heteroatoms independently from each other selected from the group consisting of oxygen 
and sulfur, which groups in each case are unsubstituted or mono- or polysubstituted refers 
to a heterocyclic moiety that is unsaturated in the ring binding the heteroaryl radical to the 
rest of the molecule in formula I and is preferably a ring, where at least in the binding ring, 
but optionally also in any annealed ring, one or more, preferably 1 to 4, most preferably 1 or 
2, carbon atoms are replaced each by a heteroatom selected from the group consisting of 
nitrogen, oxygen and sulfur; where the binding ring preferably has 5 to 12, more preferably 
5 to 7 ring atoms; and may be unsubstituted or substituted by one or more, especially one 
or two, substitutents selected from the group defined above as substitutents for aryl, most 
preferably by lower alkyl, such as methyl, lower alkoxy, such as methoxy or ethoxy, or 
hydroxy; preferably the mono- or bicyclic heteroaryl group is selected from 2H-pyrrolyl, 
pyrrolyl, imidazolyl, benzimidazolyl, pyrazolyl, indazolyl, purinyl, pyridyl, pyrazinyl, 
pyrimidinyl, pyridazinyl, 4H-quinolizinyl, isoquinolyl, quinolyl, phthalazinyl, naphthyridinyl, 
quinoxalyl, quinazolinyl, quinnolinyl, pteridinyl, indolizinyl, 3H-indolyl, indolyl, isoindolyl, 
oxazolyl, isoxazolyl, thiazolyl, isothiazolyl, triazolyl, tetrazolyl, furazanyi and benzo[d]pyrazol. 
More preferably the mono- or bicyclic heteroaryl group is selected from the group consisting 
of pyrrolyl, benzimidazolyl, such as 1 -benzimidazolyl, indazolyl, especially 5-indazolyl, 
pyridyl, especially 2-, 3- or 4-pyridyl, isoquinolinyl, especially 3-isoquinolinyl, quinolinyl, 
especially 4-quinolinyl, indolyi, especially 3-indolyl, thiazolyl, or benzo[d]pyrazol. In one 
preferred embodiment of the invention the pyridyl radical is substituted by hydroxy in ortho 
position to the nitrogen atom and hence exists at least partially in the form of the 
corresponding tautomer which is pyridin-(1H)2-one. 

Heterocyclyl is especially a five or six-membered heterocyclic system with 1 or 2 hetero- 
atoms selected from the group comprising nitrogen, oxygen, and sulfur, which may be un- 
saturated or wholly or partly saturated, and is unsubstituted or substituted especially by lo- 
wer alkyl, such as methyl; a radical selected from 2-methylpyrimidin-4-yI, oxazol-5-yI, 2- 
methyl-1,3-dioxolan-2-yl, 1H-pyrazol-3-yl f and 1-methyI-pyrazol-3-yl is preferred. 

Salts are especially the pharmaceutical^ acceptable salts of compounds of formula I. 

Such salts are form d, for exampl , as acid addition salts, preferably with organic or inor- 
ganic acids, from compounds of formula I with a basic nitrogen atom, specially the phar- 
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naceu^l,yaooep bl)le sa| t s.Sui ta b,ei„ Msa „ i oad a sa re , l orexa m p,e,ha to8e „a 0 «s, 
such as hydrcchionc acid, suWto add. or phosphoric acid. SuKabi. organic adda ara ,or 
axarcpie, ca*oxy(ic phoaphonic, aulfonic o, sulfamic sate, (0f axampis acaiic add pre- 
pare add, odanoic add, dscanoic add, dodacanolcadd, glycCcadd. lacfcadd. fumade 
^<™™«*>-«**>«*>. P^Hcadd, subadcacid.azeiaicadd, maiicadd. fadado 
actf. «m= add, amino acids, such aa giuamic ack, or aspanic add, malaic add, hydnoKv- 

maia K ac,d,n M ^a 1 aicadd,cydohaxane^oxy»cadd,ada m an to acan,o Xy «oad; 

^^»»^add,4^„oaa 1M cadd,ph*a fc add, P hany b oa t ioad4n^ 1 o 
add. anna™ add, mathana- or eihana-s^lfcnic add. 2-„yd ro xyathanesu»on,c add. ema- 

dsuifomc aod, 2-, 3- or ^attylbsnzanssulfonlc add, mathyisulfunc acid, alhylsulfunc 
add. dcdecylsuaunc acid, N-cydohaxyisuifamic add, N-methyl-, N.thy,. or N-p ro py^„a- 
n»c acd, or othar onganto protonic adds, such aa aacoibic add. 

fcrmsd «h basas, a.g. ma*, or ammonfcm sa«s, such as aM mtal or alkaline aadh ma- 
M sate, fc axampla sodium, potassium, magna*™, or cateium sails, o, ammonium safe 
*h ammon,a or sutabla organic aminos, such aa te«^ monoamines, ,o, exampie triemyi. 

^iso^orpunte.ionpu^sasnisalsopossibiateuaaphannaceuta^yanaccep,. 

accsptoble sa*s or free compounds a™ amptoyed <whe re applteabte in the form of phanJa- 
cautcalpreparafa.aj.and^^^^p^^ pnama 

'n^».madosa re ,a toreW pbah TO an t hanova 1 compounds in free form and those m the 
.onnofmessalts, ^ thosa sa, te ma, «„ ba usad as intauna^aa. ,or axampb m 
mapumTcaton 0 , W en t m ra «o„m t hanova l compounda,any re( a ren ca tom , re d 
pounds haminbafora and hereinafter is to ba understood aa Waning also to the conesp n- 
ding salts, as appropriate and expedient 
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The compounds of formula l and N-oxides thereof have valuable pharmacological 
properties, as described hereinbefore and hereinafter. 

The efficacy of the compounds of the invention as inhibitors of VEGF-receptor tyrosine 
kinase activity can be demonstrated as follows: 

Test for activity against VEGF-receptor tyrosine kinase. The test is conducted using Flt-1 
VEGF-receptor tyrosine kinase. The detailed procedure is as follows: 30 |nl kinase solution 
(10 ng of the kinase domain of Flt-1, Shibuya et al„ Oncogene 5, 519-24 [1990]) in 20 mM 
Tris^HCI pH 7.5, 3 mM manganese dichloride (MnCfe), 3 mM magnesium chloride (MgCI 2 ), 
10 jiM sodium vanadate, 0.25 mg/ml polyethylenglycol (PEG) 20000, 1mM dithiothreitol and 
3 \ig/\i} poly(Glu,Tyr) 4:1 (Sigma, Buchs, Switzerland), 8 ^M [^Pl-ATP (0.2 jiCi) , 1% 
dimethyl sulfoxide, and 0 to 100 \M of the compound to be tested are incubated together 
for 10 minutes at room temperature. The reaction is then terminated by the addition of 10 |il 
0.25 M ethylenediaminetetraacetate (EDTA) pH 7. Using a multichannel dispenser (LAB 
SYSTEMS, USA), an aliquot of 20 juU is applied to a PVDF (= polyvinyl difluoride) Immobilon 
P membrane (Millipore, USA), through a Gibco-BRL microtiter filter manifold and connected 
to a vacuum. Following complete elimination of the liquid, the membrane is washed 4 times 
successively in a bath containing 0.5% phosphoric acid (H 3 P0 4 ) and once with ethanol, 
incubated for 10 minutes each time while shaking, then mounted in a Hewlett Packard 
TopCount Manifold and the radioactivity measured after the addition of 10 pi Microscint® (B- 
scintillation counter liquid). ICso-values are determined by linear regression analysis of the 
percentages for the inhibition of each compound in three concentrations (as a rule 0.01 , 
0.1, and 1 ^mol). The ICso-values that can be found with compounds of formula I are in the 
range of 1 to 1000 nM, preferably in the range of 1 to 100 nM, 

The antitumor efficacy of the compounds of the invention can be demonstrated in vivo as 
follows: 

In vivo activity in the nude mouse xenotransplant model: female BALB/c nude mice (8-12 
weeks old), Novartis Animal Farm, Sisseln, Switzerland) are kept under steril conditions 
with water and feed ad libitum. Tumors are induced either by subcutaneous injection of 
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tumor cells into mic (for example, Du 145 prostate carcinoma cel. line (ATCC No HTB81* 
see Cancer Research 37, 4049-58 (1978)) or by implanting tumor fragments (about 25 mgi 
subcutaneous* into the left flank of mice using a 13-gauge trocar needle under Forene® 
anaesthesia (Abbott, Switzerland). Treatment with the test compound is started as soon as 
the tumor has reached a mean volume of 100 mm 3 . Tumor growth is measured two to three 
t-mesaweek and 24 hours after the last treatment by determining the length oftwoperpen- 
drcuiar axes. The tumor volumes are calculated in accordance with published methods (see 
Evans et a.., Brit J. Cancer^, 466-8 [1982]). The antitumor efficacy is determined as the 
mean increase in tumorvolume of the treated animals divided by the mean increase in tu- 
mor volume of the untreated animals (controls) and, after multiplication by 100, is expressed 
as T/C%. Tumor regression (given in %) is reported as the smallest mean tumor volume in 
relatron to the mean tumor volume at the start of treatment. The test compound is admini- 
stered daily by gavage. 

As an alternative other ce.l lines may also be used in the same manner, for example- 

- the MCF-7 breast adenocarcinoma cell line (ATCC No. HTB 22; see also J. Natl. Cancer 
Inst. (Bethesda)5_l, 1409-16 [1973]); 

n^s 6 ]) brcaSt adenOCarCin ° ma °* ' ine (ATCC Na HTB 132 ' see Vitro 

- the MDA-MB 231 breast adenocarcinoma cell line (ATCC No. HTB 26; see also J Natl 
Cancer Inst. (Bethesda) 53, 661 -74 [1 974]); 

- the Colo 205 colon carcinoma cell line (ATCC No. CCL 222; see also Cancer Res 38 
1345-55 [1978]); '~ a ' 

irei e^gsi]) 0010 " CarCin ° ma ,!ne (ATCC N °' ° CL 247: see a,so Cancer Res ' ^ 

- the DU145 prostate carcinoma cell line DU 145 (ATCC No. HTB 81; see also Cancer Res 
37, 4049-58 [1 978]); and 

The inhibition of VEGRnduced KDR-receptor autophosphorylation can be confirmed with a 
further in vitro experiment in cells: transfected CHO cells, which permanently express human 
VEGF receptor (KDR), are seeded in complete cuiture medium (with 1 0% fetal calf serum - 
FCS) in 6-weD cell-culture piates and incubated at 37»C under 5% CO, unto they show about 
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80% confluence The compounds to be tested are then diluted in culture medium (without FCS, 
with 0.1% bovine serum albumin) and added to the cells. (Controls comprise medium without 
test compounds). After two hours of incubation at 37°C, recombinant VEGF is added; the final 
VEGF concentration is 20 ng/ml). After a further five minute incubation at 37°C, the cells are 
washed twice with ice-cold PBS (phosphate-buffered saline) and immediately lysed in 100 pi 
lysis buffer per well. The lysates are then centrifuged to remove the cell nuclei, and the protein 
concentrations of the supematants are determined using a commercial protein assay (BIORAD). 
The lysates can then either be immediately used or, if necessary, stored at-20°C. 

A sandwich EUSA is carried out to measure the KDR-receptor phosphorylation: a monoclonal 
antibody to KDR (for example Mab 1495.12.14; prepared by H. Towbin) is immobilized on black 
ELISA plates (OptiPlate™ HTRF-96 from Packard). The plates are then washed and the 
remaining free protein-binding sites are saturated with 1 % BSA in PBS. The cell lysates (20 pg 
protein per well) are then incubated in these plates overnight at 4°C together with an anti- 
phosphotyrosine antibody coupled with alkaline phosphatase (PY20AP from Transduction 
Laboratories). The (plates are washed again and the) binding of the antiphosphotyrosine 
antibody to the captured phosphorylated receptor is then demonstrated using a luminescent AP 
substrate (CDP-Star, ready to use, with Emerald II; TROPIX). The luminescence is measured in 
a Packard Top Count Microplate Scintillation Counter (Top Count). The difference between the 
signal of the positive control (stimulated with VEGF) and that of the negative control (not 
stimulated with VEGF) corresponds to VEGF-induced KDR-receptor phosphorylation (=100 %). 
The activity of the tested substances is calculated as % inhibition of VEGF-induced KDR- 
receptor phosphorylation, wherein the concentration of substance that induces half the 
maximum inhibition is defined as the ED50 (effective dose for 50% inhibition). Compounds of 
formula I here preferably show ED50 values in the range of 0.25 nM to 1000 nM, preferably 0.25 
to250nM. 

A compound of formula I or a N-oxide thereof inhibits to varying degrees also other tyrosine 
kinases involved in signal transduction which are mediated by trophic factors, for example 
Abl kinase, kinases from the Src family, especially c-Src kinase, Lck, and Fyn; also kinases 
of the EGF family, for example, c-erbB2 kinase (HER-2), c-erbB3 kinase; o-erbB4 kinase; 
insulin-like growth factor receptor kinase (IGF-1 kinase), especially m mbers of the PDGF- 
receptor tyrosin kinase family, such as PDGF-receptor kinase, CSF-1 -receptor kinase, Kit- 
receptor kinase and VEGF-receptor kinase; and also serine/threonin kinases, all of which 
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Play a role in growth regulation and transformation in mammalian cells, including human 
cells. 



The nhMlan of c-erbB2 tyrosine kinase (HER-2) can be measured, for example In the 
same way as the inhibition of EGF-R protein kinase (see House et a.., Europ. J. Biochem 
140, 363-7 [1984]). The erbB2 kinase can be isolated, and its activity determined, using ' 
methods known perse (see T. Akiyama et al., Science 232, 1644 [1986]). 

On the basis of these studies, a compound of formula I according to the invention shows 
therapeutic efficacy especially against disorders dependent on protein kinase, especially 
proliferative diseases. 

The activity of compounds of the formula I against pain can be shown in the following model 
of nociception (pain). In this model, the hyperalgesia caused by an intra-planar yeast injec- 
t.on is measured by applying increased pressure to the foot until the animal vocalizes or 
w,thdraws its foot from the applied pressure pad. The model is sensitive to COX inhibitors 
and diclofenac at 3 mg/kg is used as a positive control. 

Method: The baseline pressure required to induce vocalization or withdrawal of the paw of 
male Sprague Dawley rats (weighing approximately 180 g, supplied by Iffa Credo, France) 
.s measured (2 hours before treatment), followed by an intra-planar injection of 100 m of a 
20 % yeast suspension in water in the hind paw. The rats are treated orally with the test 
compound (3, 10 or 30 mg/kg), diclofenac (3 mg/kg) or vehicle (saline) p.o. 2 hours later 
(fame point 0 hours), and the pressure test is repeated 1 and 2 hou* after dosing. Using the 
standard apparatus supplied by Ugo Basile, ftaly, the pressure required to induce vocalisa- 
tion or paw withdrawal of the compound-treated rats at these time points is compared to 
that of vehicle-treated animals. 

On the basis of these studies, a compound of formula I surorisingly is appropriate for the 
treatment of pain. The compounds of the fonnula I or an N-oxide thereof according to the 
invention also show therapeutic efficacy especially against other disoiders dependent on 
protein kinase, especially proliferative diseases. 
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On the basis of their efficacy as inhibitors of VEGF-receptor tyrosine kinase activity, the 
compounds of the formula I primarily inhibit the growth of blood vessels and are thus, for 
example, effective against a number of diseases associated with deregulated angiogenesis, 
especially diseases caused by ocular neovascularisation, especially retinopathies, such as 
diabetic retinopathy or age-related macula degeneration, psoriasis, haemangioblastoma, 
such as haemangioma, mesangial cell proliferative disorders, such as chronic or acute renal 
diseases, e.g. diabetic nephropathy, malignant nephrosclerosis, thrombotic microangio- 
pathy syndromes or transplant rejection, or especially inflammatory renal disease, such as 
glomerulonephritis, especially mesangioproliferative glomerulonephritis, haemolytic-uraemic 
syndrome, diabetic nephropathy, hypertensive nephrosclerosis, atheroma, arterial 
restenosis, autoimmune diseases, diabetes, endometriosis, chronic asthma, and especially 
neoplastic diseases (solid tumors, but also leukemias and other liquid tumors", especially 
those expressing c-kit, KDR, flt-1 or Flt-3), such as especially breast cancer, cancer of the 
colon, lung cancer (especially small-cell lung cancer), cancer of the prostate or Kaposi's 
sarcoma. A compound of formula I (or an N-oxide thereof) inhibits the growth of tumours 
and is especially suited to preventing the metastatic spread of tumors and the growth of 
micrometastases. 

A compound of formula I can be administered alone or in combination with one or more 
other therapeutic agents, possible combination therapy taking the form of fixed combinati- 
ons or the administration of a compound of the invention and one or more other therapeutic 
agents being staggered or given independently of one another, or the combined admini- 
stration of f ixed combinations and one or more other therapeutic agents. A compound of 
formula I can besides or in addition be administered especially for tumor therapy in com- 
bination with chemotherapy, radiotherapy, immunotherapy, surgical intervention, or a com- 
bination of these. Long-term therapy is equally possible as is adjuvant therapy in the con- 
text of other treatment strategies, as described above. Other possible treatments are thera- 
py to maintain the patient's status after tumor regression, or even chemopreventive therapy, 
for example in patients at risk. 

Therapeutic agents for possible combination are especially one or more cytostatic or cyto- 
toxic compounds, for example a chemotherapeutic agent or several selected from the group 
comprising an inhibitor of polyamine biosynthesis, an inhibitor of protein kinase, especially 
of serine/threonine protein kinase, such as protein kinas C, or of tyrosine protein kinase, 
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such as epidermal growth factor receptor tyrosine kinase, a cytokine, a negative growth re- 
gulator, such as TQF-B or IFN-B, an aromatase inhibitor, a classical cytostatic, and an inhi- 
bitor of the interaction of an SH2 domain with a phosphorylated protein. 

A compound according to the invention is not only for the (prophylactic and preferably the- 
rapeutic) management of humans, but also for the treatment of other warm-blooded ani- 
mals, for example of commercially useful animals, for example rodents, such as mice rab- 
b.ts or rats, or guinea-pigs. Such a compound may also be used as a reference standard in 
the test systems described above to permit a comparison with other compounds. 

In general, the invention relates also to the use of a compound of formula I or a N-oxide 
thereof for the inhibition of VEGF-receptor tyrosine activity, either in vitro or in vivo. 

A compound of formula I or a N-oxide thereof may also be used for diagnostic purposes for 
example with tumors that have been obtained from warm-blooded animal "hosts', especially 
humans, and implanted into mice to test them for decreases in growth after treatment with 
such a compound, in order to investigate their sensitivity to the said compound and thus to 
.mprove the detection and determination of possible therapeutic methods for neoplastic 
diseases in the original host. 

With the groups of preferred compounds of formula I and N-oxides thereof mentioned 
heremafter, definitions of substituents from the general definitions mentioned hereinbefore 
may reasonably be used, for example, to replace more general definitions with more 
specrfrc definitions or especially with definitions characterized as being preferred. 

In particular, the invention relates to the use of a compound of formula I, wherein 
n is from 1 up to and including 6; 
W is O or S; 

Ri and R3 represent independently of each other hydrogen, lower alkyl or lower acyl- 
R 2 represents a cydoalkyl group, an aryl group, or a mono- or bicyclic hetemaryl group 
comprising one or more ring nitrogen atoms and 0, 1 or 2 hetematoms indecently from 
each other selected from the group consisting of oxygen and sulfur, which groups in each 
case are unsubstituted or substituted by up to three substituents, selected from amino, 
mono- or disubstituted amino, halogen, lower alkyl, substituted alkyl, lower alkenyl, lower 
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alkynyl, lower alkanoyl, hydroxy, etherified or sterified hydroxy, nitro, cyano, carboxy, 
esterified carboxy, alkanoyl, benzoyl, carbamoyl, N-mono- or N,N-disubstituted carbamoyl, 
amidino, guanidino, ureido, mercapto, sulfo, lower alkylthio, phenyl, phenoxy, phenylthio, 
phenyl-lower alkylthio, alkylphenyllhio, lower alkylsulfmyl, phenylsulfinyl, phenyl-lower 
alkylsulfinyl, alkylphenylsulfinyl, lower alkanesulfonyl, phenylsulfonyl, phenyl-lower 
alkylsulfonyl, alkylphenylsulfonyl, halogen-lower alkylmercapto, halogen-lower alkylsulfonyl, 
dihydroxybora (-B(OH) 2 ), heterocyclyl, and lower alkylene dioxy bound at adjacent C-atoms 
of the ring; 

R and R' are independently of each other hydrogen or lower alkyl; 
X represents an aryl group, or a mono- or bicyclic heteroaryl group comprising one or more 
ring nitrogen atoms and 0, 1 or 2 heteroatoms independently from each other selected from 
the group consisting of oxygen and sulfur, which groups in each case are unsubstituted or 
substituted by up to three substituents, selected from amino, mono- or disubstituted amino, 
halogen, lower alkyl, substituted alkyl, lower alkenyl, lower alkynyl, lower alkanoyl, hydroxy, 
etherified or esterified hydroxy, nitro, cyano, carboxy, esterified carboxy, alkanoyl, benzoyl, 
carbamoyl, N-mono- or N,N-disubstituted carbamoyl, amidino, guanidino, ureido, mercapto, 
sulfo, lower alkylthio, phenyl, phenoxy, phenylthio, phenyl-lower alkylthio, alkylphenylthio, 
lower alkylsulfinyl, phenylsulfinyf, phenyl-lower alkylsulfinyl, alkylphenylsulfinyl, lower 
alkanesulfonyl, phenylsulfonyl, phenyl-lower alkylsulfonyl, alkylphenylsulfonyl, halogen- 
lower alkylmercapto, halogen-lower alkylsulfonyl, dihydroxybora (-B(OH) 2 ), heterocyclyl, and 
lower alkylene dioxy bound at adjacent C-atoms of the ring; 
or a N-oxide or a possible tautomer thereof; 

or of a pharmaceutical^ acceptable salt of such a compound for the preparation of a 
pharmaceutical composition for the treatment of a disease which responds to an inhibition 
of the VEGF receptor tyrosine kinase activity. 

More preferably, the invention relates to the use of a compound of formula I, wherein 
wherein 

n is from 1 up to and including 3; 
W is O or S; 

Ri and R3 represent independently of each other hydrogen, lower alkyl or lower acyl; 

R 2 represents cyclohexyl, phenyl, indazolyl, thiazolyl, benzo[d]thiazolyl, benzo[d]pyrazolyl or 

isoquinolinyl, which in each case is unsubstituted or mono- or disubstituted by low r alkyl, 
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lower alkenyl or lower alkynyl; and 

wherein each radical R 2 can be -substituted or mono- or polysubstituted with halogen- 
and are in ^pendently from each other hydrogen or lower alkyl- " ' 

X represents phenyl, pyridyl, pynmidyl or qulnolyl, which in each case is unsubstituted or 
mono- or polysubstituted by oxo, hydroxy, lower alkyl or lower alkoxy; 
or a N-oxide or a possible tautomer thereof; 

or of a pharmaceutical^ acceptable salt of such a compound for the preparation of a 
of the VEGF receptor tyrosine kinase activity. 

One^f erred embodiment of the invention relates to a compound of the formula I, wherein 
WisO; 

Ri and R 3 represent hydrogen; 

Ra represents cyciohexyl, phenyl, indazolyl, thiazotyi or isoquinoliny., which in each case is 

unsubstituted or mono- or disubstftuted by iower alkyl or lower alkynyf and 

wherein each radical R 2 can be unsubstituted or mono- or ^substituted with halogen- 

R and R' are independently from each other hydrogen or lower alkyl; 

X represents phenyl, pyridyl, pyrimidyl or quinolyl, which in each case is unsubstituted or 

mono- or polysubstituted by oxo, hydroxy, lower alkyl or lower alkoxy; 

or a N-oxide or a possible tautomer thereof; 

or of a pharmaceutical^ acceptable salt of such a compound is used for the preparation of 
a phan^aceutlca. composition for the treatment of a disease which responds to an inhibition 
of the VEGF receptor tyrosine kinase activity. 

Especially, the invention relates to the use of a compound of formula I or of a N-oxide or a 
possfole tautomer thereof or of a pharmaceutically acceptable saft of such a compound for 
the preparation of a pharmaceutical composition for the treatment of a disease which 
responds to an inhibit™ of the VEGF-receptor tyrosine kinase activity, wherein the disease 
is a neoplastic disease. 



In another preferred embodiment of the invention , the invention relates to the 
compound of the formula I or of a N-oxide or a possible tautomer thereof; or ol 
pharmaceutically acceptable salt of such a compound for the preparation of a 
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pharmaceutical composition for the treatment of a disease which responds to an inhibition 
of the VEGF-receptor tyrosine kinase activity, wherein the disease is retinopathy or age- 
related macular degeneration. 

Furthermore, the invention provides a method for the treatment of a disease which 
responds to an inhibition of the VEGF-receptor tyrosine kinase activity, which comprises 
administering a compound of formula I or a N-oxide or a pharmaceutical^ acceptable salt 
thereof, wherein the radicals and symbols have the meanings as defined above, in a 
quantity effective against said disease, to a warm-blooded animal requiring such treatment. 

Moreover, the invention relates to compounds of the formula I, wherein 
n is from 1 up to and including 6; 
W is O or S; 

¥\i and R3 represent independently of each other hydrogen, lower alkyl or lower acyl; 

R 2 represents an cycloalkyl group, an aryl group, or a mono- or bicydic heteroaryl group 

comprising one or more ring nitrogen atoms and 0, 1 or 2 heteroatoms independently from 

each other selected from the group consisting of oxygen and sulfur, which groups in each 

case are unsubstituted or mono- or polysubstituted; 

R and R' are independently of each other hydrogen or lower alkyl; 

X represents an aryl group, or a mono- or bicyclic heteroaryl group comprising one or more 

ring nitrogen atoms and 0, 1 or 2 heteroatoms independently from each other selected from 

the group consisting of oxygen and sulfur, which groups in each case are unsubstituted or 

mono- or polysubstituted; 

and N-oxides and possible tautomers thereof; 

and to pharmaceutical^ acceptable salts of such compounds, 

with the exception of the compounds of formula I wherein n is 1, W is O, R 1f Ffe, R, R' are 
hydrogen, X is phenyl and R 2 is 3-trif luoromethylphenyl or 2-methoxyphenyl. 

More preferably, the invention relates to compounds of the formula I, wherein 
n is from 1 up to and including 6; 
W is O or S; 

Rt and R3 represent independently of each other hydrogen, lower alkyl or lower acyl; 
R2 represents a cycloalkyl group, an aryl group, or a mono- or bicyclic heteroaryl group 
comprising one or more ring nitrogen atoms and 0, 1 or 2 heteroatoms independ ntly from 



WO 01/55114 



PCT/EPOl/00835 



-19- 



each other selected from the group consisting of oxygen and sulfur, which groups in each 
case are unsubstituted or substituted by up to three substituents, selected from amino, 
mono- or disubstituted amino, halogen, lower alkyl. substituted alkyl, lower alkenyl, lower 
alkynyl, lower alkanoyl, hydroxy, etherified or esterified hydroxy, nitro, cyano, carboxy, 
esterified carboxy, alkanoyl, benzoyl, carbamoyl, N-mono- or N,N-disubstituted carbamoyl 
amidino, guanidino, ureido, mercapto, sulfo, lower alkylthio, phenyl, phenoxy, phenylthio ' 
phenyl-lower alkylthio, alkylphenylthio, lower alkylsulfinyl, phenylsulfinyl, phenyl-lower 
alkylsulfinyl, alkylphenylsulfinyl, lower alkanesulfonyl, phenylsulfonyl, phenyl-lower 
alkylsuffonyl, alkylphenylsulfonyl, halogen-lower altymercapto, halogen-lower alkylsulfonyl 
d.hydroxybora (-B(OH) 2 ), heterocyclyl, and lower alkylene dioxy bound at adjacent C-atoms 
of the ring; 

R and FT are independently of each other hydrogen or lower alkyl; 
X represents an aryl group, or a mono- or bicyclic heteroaryl group comprising one or more 
nng nrtrogen atoms and 0, 1 or 2 heteroatoms independently from each other selected from 
the group consisting of oxygen and sulfur, which groups in each case are unsubstituted or 
substrtuted by up to three substituents, selected from amino, mono- or disubstituted amino 
halogen, lower alkyl, substrtuted alkyl, lower alkenyl, lower alkynyl, lower alkanoyl, hydroxy' 
ethenf,ed or esterified hydroxy, nitro, cyano, carboxy, esterified carboxy, alkanoyl, benzoyl' 
carbamoyl, N-mono- or N,N-disubstituted carbamoyl, amidino, guanidino, ureido, mercapto 
sutfo.lower alkylthio, phenyl, phenoxy, phenylthio, phenyl-lower alkylthio, alkylphenylthio 
lower alkylsulfinyl, phenylsulfinyl, phenyl-lower alkylsulfinyl, alkylphenylsulfinyl, lower 
alkanesulfonyl, phenylsulfonyl, phenyl-lower alkylsuffonyl, alkylphenylsulfonyl, halogen- 
lower alkylmercapto, halogen-lower alkylsulfonyl, dihydroxybora <-B(OH) 2 ), heterocyclyl, and 
lower alkylene dioxy bound at adjacent C-atoms of the ring; 
or N-oxides or possible tautomers thereof; 
or pharmaceutically acceptable salts of such compounds; 

with the exception of the compounds of formula I wherein n is 1, W is O, R„ Ffe, R, R« are 
hydrogen, X is phenyl and R* is 3-Wluoromethylphenyl or 2-methoxyphenyl. 

Prefenred are compounds of the formula J, wherein 
n is from 1 up to and including 3; 
WisOorS; 

R, and R3 represent independently of each other hydrogen, lower alkyl or lower acyl; 
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R 2 represents cyclohexyl, phenyl, indazolyl, thiazolyl, benzofdjthiazolyl, benzo[d]pyrazo!yl or 
isoquinolinyl, which in each case is unsubstituted or mono- or disubstituted by lower alkyl, 
lower alkenyl or lower alkynyl; and 

wherein each radical R 2 can be unsubstituted or mono- or polysubstituted with halogen; 

R and R' are independently from each other hydrogen or lower alkyl; 

X represents phenyl, pyridyl, pyrimidyl or quinolyl, which in each case is unsubstituted or 

mono- or polysubstituted by oxo, hydroxy, lower alkyl or lower alkoxy; 

or N-oxides or possible tautomers thereof; 

or pharmaceutical^ acceptable salts of such compounds; 

with the exception of the compounds of formula I wherein n is 1, W is O, R 1f Ffe, R, R* are 
hydrogen, X is phenyl and R 2 is 3-trifluoromethylphenyl or 2-methoxyphenyl. 

Especially preferred is a compound of formula I, wherein 

n is 1 or 2; 

WisO; 

Ri and R 3 represent hydrogen; 

R 2 represents cyclohexyl, phenyl, indazolyl, thiazolyl or isoquinolinyl, which in each case is 

unsubstituted or mono- or disubstituted by lower alkyl or lower alkynyl; and 

wherein each radical R 2 can be unsubstituted or mono- or polysubstituted with halogen; 

R and R' are independently from each other hydrogen or lower alkyl; 

X represents phenyl, pyridyl, pyrimidyl or quinolyl, which in each case is unsubstituted or 

mono- or polysubstituted by oxo, hydroxy, lower alkyl or lower alkoxy; 

or a N-oxide or a possible tautomer thereof; 

or a pharmaceutical^ acceptable salt of such a compound; 

with the exception of the compounds of formula I wherein n is 1 , R, R' are hydrogen, X is 
phenyl and R 2 is 3-trifluoromethyiphenyl or 2-methoxyphenyl. 

In the definition of R 2 above the wording "wherein each radical R 2 can be unsubstituted or 
mono- or polysubstituted with halogen" denotes a radical R 2 wherein also the substituents 
lower alkyl, lower alkenyl or lower alkynyl on the groups mentioned (cyclohexyl, phenyl, 
indazolyl, etc) are themselves optionally substituted by halogen. Therefore, the definition 
comprises inter alia radicals R 2 like trifluoromethylphenyl or bis(trifluoromethyl)-phenyl. 
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High preference is given to a compound selected from the group of compounds consisting 
of 

242K4-PyrioyQethyl^^ 
2-[(4-Pyridyl)methyl]a™^^ 
21(2-Memyl^yridyl)me^ 
2-t(6-Methoxy-3i)^ 

2-t(4-Pyridy0memyl]amino-M[3,4-bis(trifluoromethyl^ 

2-[(4-fVridy0memyl]amino-M[5-fluoro-3-^ 

2-K4-Pyridy9methygam^ 

2-[(4-Pyridyl)methy0amino-^(4-n.propyI-pheny0-3-pyridinecarboxam^^ 

2-[(4-Pyridyl)m e thyl]amino-/V-(4-rhbutyl-phenyl)-3-pyridinecarboxamide, 

2-[(4-Pyridyl)methyl]amino-W-(4-n- P entyl-phenyl)-3-pyridinecart ) oxamide, 

2-[(4-Pyridyl)methy0amino-/V-[4-(1^ropynyl) 13 henyl]-3-pyridinecarboxa^ 

2-[(4-Pyridyl)methyi]amino-W-(5-indazolyl)-3-pyridinecarboxamide, 

2-[(4-Pyridyl)methyl]amino-M(3-isoquinolinyl)-3-pyridinecarboxamide 1 

2-[(Pyridir^(1H)^n-3-yl)me%l]amino-AH3Htrifluorome%^^^ 

the pharmaceutical^ acceptable salt thereof. 

Furthermore, high preference is given to a compound selected from the group of 

compounds consisting of 

2KPhenylmemytemino)-^^^^ 

2 -K^dyl)methyte^^^^^ 

2*4-Pyn* y l)me^^^ 

2-[(4-Pyriay0methy^^ 

2-K4-Pyridy^^ 

2 * 4 -WWmethylam^^ 

2-[(6-MethoxypynU3^^ 

pyridinecarboxamide, 

2-[(6-Memoxypyrid-3-yl)methylamino]-/^[2-flu(^ 
pyridinecarboxamide, 

2-t(6-I^thoxypyria^3-y0methylaminohAH2-methy^ 
pyridinecarboxamide, 

2-[<1-0)dd<>4-pyric^^ 
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2-[3-(W-m thyf<arboxamido)phenyf]methylam^ 
pyridinecarboxamide, 

2-[(1 -Methyl-pyridin-2(1 /^H)n-5-yl)methylamino]-A^[3-(trif luoromethy0phenyl]-3-pyridine- 
carboxamide, 

2-[(6-Memoxypyrid-3-y0me%^ 

pyridinecarboxamide, 

2-[(4-Pyriclyl)methylamino]-AK 

2-[(Pyridin-2(1 A^-on-5-yl)me%l]amino-AH4-pro^^ 

pyridinecarboxamide, 

2-[{Ftyidin-2(1^K)n-5-yl^ 

2-[(3-Hydroxyphenyl)me%l]am^ 

2-[(Pyridin-2(1 /^HDn-5-yl)m^ 

pyridinecarboxamide, 

2-[(Pyridin-2(1/^rh5-yl)methy0am 

pyridinecarboxamide, 

2-t(Pyridin-2(1 f^n-5-y!)methyQaminc^ 

pyridinecarboxamide, 

2-[(Fyidin-2(1/^n--5-yl)methyl]am 

pyridinecarboxamide, 

2^(6-Methoxypyrid-3-yl)me%lamino]^^ 

pyridinecarboxamide, 

24(4-Pyridyl)me%!]amino^ 

2-[(4-Pyridyl)methyl]amino-AH^^ 

2-[(4-Hydroxypheny))meth^^ 

2-[(4-Pyridyl)methyl]amino-A^ 

2-[(6-Methoxy-3-pyric^^ 

2H(6-Methoxy^yridyl)meth^^ 

2-[(Pyrid'uv2(1/^r>6^^ 

2-[(Pyridin-2(1H)^ 

2-[(Pyridin-2(1 A^n-5-y0memy0amin^ 
2-[(Pyridin-2(1 HH>n-5-yl)methyq^ 
carboxamide, 
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pyridinecarboxamide, 

2 «dn-2(1^>r^^ 

pyridinecarboxamide, 

2-[(1-^thy^yridin-2(1HHx^y0me%Iam^ 

pyridinecarboxamide, and 

the pharmaceutical^ acceptable salts thereof. 

A compound of the invention may be prepared by processes that, though not applied 
hrtherto for the new compounds of the present invention, are known perse, especially a 
process characterized in that for the synthesis of a compound of the formula . wherein the 
symbols Rlt R 2 , R 3 , R, R., X , W and n are as defined for a compound of the formula I, an 
pyridine derivative of the formula II 




(II) 



Y 



wherein W, R, and R 2 are as defined for a compound of the formula I and Y is a leaving 
group, such as a halogen, preferably chloro, is reacted with an amine of the formula III 



R3-NH-(CRR%-X 



(III) 



wherein n, R, R\ R, and X are as defined for a compound of the formula I, optionally in the 
presence of a base and a suitable catalyst, such as a copper(l) compound optionally in the 
presence of an inert solvent; 

where the above starting compounds II and III may also be present with functional groups in 
protected form if necessary and/or in the form of salts, provided a salt-forming group is 
present and the reaction in salt form is possible; 
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any protecting groups in a protected derivative of a compound of the formula I are removed; 

and, if so desired, an obtainable compound of formula I is converted into another compound 
of formula I or a N-oxide thereof , a free compound of formula I is converted into a salt, an 
obtainable salt of a compound of formula I is converted into the free compound or another 
salt, and/or a mixture of isomeric compounds of formula 1 is separated into the individual 
isomers. 

Alternatively, a compound of the invention wherein FV attached to the carbon atom bound to 
the nitrogen atom in the bridging group is hydrogen may be prepared by a process in which 
an aminopyridine of formula IV 



w 




wherein R 1 and R 2 are as defined for a compound of the formula I is reacted with a carbonyl 
compound of the formula V 

X-C(RR , ) n . r CR=0 (V) 



wherein X, n, R and R' are as defined for a compound of the formula I in the presence of a 
reducing agent. The carbonyl compound of the formula V may also be present in the form 
of reactive derivative; however, the free aldehyde or ketone is preferred. Reactive 
derivatives of the compounds of formula V are, for example, corresponding bisulfite adducts 
or especially semiacetals, acetafs, semiketals or ketals of compounds of formula V with 
alcohols, for example lower alkanols; or thioacetals or thioketals of compounds of formula V 
with mercaptans, for example lower alkanesuff ides. 



The reductive alkylation is preferably carried out with hydrogenation in the presence of a 
catalyst, especially a noble metal catalyst, such as platinum or especially palladium, which 
is preferably bonded to a carrier material, such as carbon, or a heavy metal catalyst, such 
as Raney nickel, at normal pressure or at pressures of from 0.1 to 10 MegaPascal (MPa), or 
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•* reducon by means of comp,ex „y drWes , as 

aod prefer relatively weak acids, such as .war alkanecarboxy* adds, eape^T 

exarap ralcohols. such as raetha™, „ ^ „ ethws , for ^ ^ 

as teaahydrofuran, In the presence or absence of „«er. 

Detailed rtescrintlnn n r th„ 

TIT 6 de,ailKl deSCrtPBOn °' *" ^ R - * * *• * - » a- as 

defmed for compounds of formula I, unless otherwise Indicated. 

The reacaon of compounds of formula II and |„ fe preferab* canted ou, In a polar solvent 
forexamp te ma,coho,s.e. B .ema,o,,isop ro panol.c < , l ano.,3.my Ml) e„ bTO , h " 
WoMb. , dlmethylfom.mlde or/^emy*ynx«oneandp,e,erabVunderan 

nen ataosphere for example under a nHrogen or an argon ahnosphere. The base tha. Is 
us* n „ acton ra „ „. ^ from ^ s 

«~» carbonate or an organ* base such as a aeHa* amfce, such as etoyMsop J. ' 
amrne, or an ammabc amine such as pyridine, or in the presence of an excess of the 

ZTdT* '"' ^ *" ° b,a ' ned "* P ° bSSiUm *~ The reeceon 
^catalysed by copper lon catalyse or nickel salts. Prcferabfc ocpperflWde or coppon* 

nTm I "** •»—* -^between 0.sl 24 

hours. e.g ,20 n*u,es, between room temperature and the reflux temperature „, me 
seen.. I, d,methy»onnamide Is chosen as fhe se*en, for the reaCon. L fcjle „ 
e.B.preferabMntherangeofeo.Cuptotheremrxtemperahrraoftheso^ 

Protecting qrnnpo 

IZ°neT T h,nCto,a ' W ^ °" ta » **» « — * 
nZ^ ' tOmp0Und0 "°™»"- »• ■ «** W, because toeyshouM 

peptxte compounds, and also of cephalosporins and penidUns, as we. as nucleic acid 
derivatives and sugars. 
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The protecting groups may already be present in precursors and should protect the func- 
tional groups concerned against unwanted secondary reactions, such as acylations, etheri- 
fications, esterifications, oxidations, solvolysis, and similar reactions. It is a characteristic of 
protecting groups that they lend themselves readily, i.e. without undesired secondary reac- 
tions, to removal, typically by solvolysis, reduction, photolysis or also by enzyme activity, for 
example under conditions analogous to physiological conditions, and that they are not pre- 
sent in the end-products.The specialist knows, or can easily establish, which protecting 
groups are suitable with the reactions mentioned hereinabove and hereinafter. 

The protection of such functional groups by such protecting groups, the protecting groups 
themselves, and their removal reactions are described for example in standard reference 
works, such as J. F. W. McOmie, "Protective Groups in Organic Chemistry", Plenum Press, 
London and New York 1973, in T. W. Greene, "Protective Groups in Organic Synthesis", 
Wiley, New York 1 981 , in The Peptides"; Volume 3 (editors: E. Gross and J. Meienhof er), 
Academic Press, London and New York 1981, in "Methoden der organischen Chemie" 
(Methods of organic chemistry), Houben Weyl, 4th edition, Volume 15/1, Georg Thieme 
Verlag, Stuttgart 1974, in H.-D. Jakubke and H. Jescheit, "Aminosauren, Peptide, Proteine" 
(Amino acids, peptides, proteins), Verlag Chemie, Weinheim, Deerfield Beach, and Base) 
1982, and in Jochen Lehmann, "Chemie der Kohlenhydrate: Monosaccharide und Derivate" 
(Chemistry of carbohydrates: monosaccharides and derivatives), Georg Thieme Verlag, 
Stuttgart 1974. 

In one embodiment of the invention a compound of formula I comprising a 2-methoxypyridyl 
radical is transferred into a compound of formula I comprising a 2-hydroxypyridyl radical by 
treatment with trimethylsilyl iodide for about 20 to 35 hours at a temperature between 45 °C 
and 70 °C in a suitable solvent, e.g. a halogenated alkane, like chloroform, optionally 
followed by treatment with methanol. 

Additional process steps 

In the additional process steps, carried out as desired, functional groups of the starting 
compounds which should not take part in the reaction may be present in unprotected form 
or may be protected for example by one or more of the protecting groups mentioned here- 
inabove under "protecting groups*. The protecting groups are then wholly or partly removed 
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according to one of the methods described there. 



Salts ofacompound of fon^la I wfth a sart-forming group may be prepared inamanner 
known perse. Acid addition salts of compounds of formula I may thus be obtained by 
treatment with an acid or with a suitable anion exchange reagent. A salt with two acid mo- 

fecues^exampleadihajogenideofacompoundoffomrula,, may also be converted into 
a sa.t w.th one acid molecule per compound (for example a monohalogenlde); this may be 
done by heating to a melt, or for example by heating as a solid under a high vacuum at 
elevated temperature, for example from 130 to 170»C, one molecule of the acid being ex- 
pelled per molecule of a compound of formula I. 

Sa.ts can usually be converted to free compounds, e.g. by treating with suitable basic 
agents, for example with alkali metal carbonates, alkali metal hydrogencarbonates, or alkali 
metal hydroxides, typically potassium carbonate or sodium hydroxide. 

Stereoisomenc mixtures, e.g. mixtures of diastereomers, can be separated into theircorres- 
pond.no isomers in a manner known perse by means of suitable separation methods Dia- 
stereomeric mixtures for example may be separated into their individual diastereomers by 
means of fractionated crystallization, chromatography, solvent distribution, and similar pro- 
cedures. This separation may take place either at the level of a starting compound or in a 
compound of formula I itself. EnantJomers may be separated through the formation of dia- 
stereomeric salts, for example by salt formation with an enantJomer-pure chiral acid, or by 
means iof chromatography, for example by HPLC, using chromatographic substrates with 
chiral Iigands. 

A compound of formula I, wherein W b O, can be converted into the respective compound 
whe e, n W Is S, for example, by using an appropriate sulfur compound, e.g. using reaction 
wrth Lawesson's reagent (2AbM4-methox^^ 

.n a halogenated carbon hydrate, such as dichtoromethane. or an aprotJc solvent, such as 
toluene or xylene, at temperatures from about 30 °C to reflux. 

A compound of the formula I wherein Rl is hydrogen can be converted to the respective 
compound wherein Rl is lower alkyl by reaction e.g. wrth a diazo lower alkyl compound 
especially diazomethane, in an inert solvent, preferably in the presence of a noble metal 
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catalyst, especially in dispersed form, e.g. copper, or a noble metal salt, e.g. copper(l)- 
chloride or copper(ll)-sulfate. Also reaction with lower alkylhalogenides is possible, or with 
other leaving group carrying lower alkanes, e.g. lower alkyl alcohols esterified by a strong 
organic sulfonic acid, such as a lower alkane sulfonic acid (optionally substituted by 
halogen, such as fluoro), an aromatic sulfonic acid, for example unsubstituted or substituted 
benzene-sulfonic acid, the substituents preferably being selected from lower alkyl, such as 
methyl, halogen, such as bromo, and/or nitro, e.g. esterified by methane sulfonic add, tri- 
methane sulfonic acid or p-toluol sulfonic acid. The alkylation takes place especially in 
aqueous solution and/or in the presence of polar solvents, typically alcohols, for example 
methanol, ethanol, isopropanol, or ethylene glycol, ethers, typically dioxane, amides, 
typically dimethylformamide, or phenols, typically phenol, and also under non-aqueous 
conditions, in non-polar solvents, typically benzene and toluene, or in benzene/water 
emulsions, where applicable in the presence of acidic or basic catalysts, for example 
leaches, typically sodium hydroxide solution, or in the presence of solid-phase catalysts, 
typically aluminium oxide, that have been doped with hydrazine, in ethers, for example 
diethylether, generally at temperatures from about 0°C to the boiling temperature of the 
corresponding reaction mixture, preferably between 20°C and reflux temperature, if 
necessary under increased pressure, e.g. in a sealed tube, a temperature in excess of 
boiling point also being possible, and/or under inert gas, typically nitrogen or argon. 

It should be emphasized that reactions analogous to the conversions mentioned in this 
chapter may also take place at the level of appropriate intermediates. 

General process conditions 

All process steps described here can be carried out under known reaction conditions, pre- 
ferably under those specifically mentioned, in the absence of or usually in the presence of 
solvents or diluents, preferably such as are inert to the reagents used and able to dissolve 
these, in the absence or presence of catalysts, condensing agents or neutralising agents, 
for example ion exchangers, typically cation exchangers, for example in the H + form, de- 
pending on the type of reaction and/or reactants at reduced, normal, or elevated tempera- 
ture, for example in the range from -100°C to about 190°C, preferably from about -80°C to 
about 1 50°C, for example at -80 to -60°C, at room temperature, at - 20 to 40°C or at the boi- 
ling point of the solvent used, under atmospheric pressure or in a closed vessel, where ap- 



WO 01/55114 



PCT/EP01/00835 



-29- 



propriate under pressure, and/or in an inert atmosphere, for example under argon or nitre- 

Salts may be present in ail starling compounds and transients, if these contain salt-forming 
groups. Salts may also be present during the reaction of such compounds, provided the 
reaction is not thereby disturbed. 

At all reaction stages, isomeric mixtures that occur can be separated into their individual 
-somers, e.g. diastereomers or enantiomers, or into any mixtures of isomers, e.g. racemates 
or d.astereomeric mixtures, typically as described under "Additional process steps". 

In certain cases, typical* in hydrogenation processes, it is possible to achieve stereose- 
lecftve reactions, allowing for example easier recovery of individual isomers. 

The solvents from which those can be selected which are suitable for the reaction in ques- 
ts .nclude for example water, esters, typically lower alkyl-lower alkanoates, e.g diethyl 
acetate, ethers, typically aliphatic ethers, e.g. diethylether, or cyclic ethers, e.g. tetrahydro- 
furan, liquid aromatic hydrocarbons, typically benzene or toluene, alcohols, typically metha- 
nol, ethanol or 1 - or 2-propanol, nitriles, typically acetonitrile, halogenated hydrocarbons 
typically dichloromethane, acid amides, typically dimethylformamide, bases, typically hetero- 
cychc mtrogen bases, e.g. pyridine, carboxylic acids, typically lower alkanecarboxylic acids 
e.g. acefc acid, carboxylic acid anhydrides, typically lower alkane acid anhydrides e g ace- 
fc anhydride, cyclic, linear, or branched hydrecarbons, typical* cyclohexane, hexane or 
.sopentane, or mixtures of these solvents, e.g. aqueous solutions, unless otherwise stated 
■n the description of the process. Such solvent mixtures may also be used in processing, for 
example through chromatography or distribution. 

The invention relates also to those forms of the precess in which one starts from a com- 
pound obtainable at any stage as a transient and carries out the missing steps or breaks 
off the process at any stage, or forms a starting material under the reaction conditions or 
uses said starting material in the form of a reactive derivative or salt, or produces a com- 
pound obtainable by means of the process according to the invention and processes the 
said compound in situ. In the preferred embodiment, one starts from those starting materials 
whrch lead to the compounds described hereinabove as preferred, particularly as especially 
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pref erred, primarily preferred, and/or preferred above aJL 

In the preferred embodiment, a compound of formula I is prepared according to or in analo- 
gy to the processes and process steps defined in the Examples. 

The compounds of formula I, including their salts, are also obtainable in the form of hydra- 
tes, or their crystals can include for example the solvent used for crystallization (present as 
solvates). 

Pharmaceutical preparations, methods, and uses 

The present invention relates furthermore to a method for the treatment of a neoplastic 
disease which responds to an inhibition of the VEGF-receptor tyrosine kinase activity, which 
comprises administering a compound of formula I or a N-oxide or a pharmaceutical^ 
acceptable salt thereof, wherein the radicals and symbols have the meanings as defined 
above for formula I, in a quantity effective against said disease, to a warm-blooded animal 
requiring such treatment. 

In another embodiment the invention relates to a method for the treatment of retinopathy or 
age-related macular degeneration, which comprises administering a compound of formula I 
or a N-oxide or a pharmaceutical^ acceptable salt thereof, wherein the radicals and 
symbols have the meanings as defined above for formula I, in a quantity effective against 
said diseases, to a warm-blooded animal requiring such treatment. 

The present invention relates also to pharmaceutical compositions that comprise a com- 
pound of formula I or a N-oxide thereof as active ingredient and that can be used especially 
in the treatment of the diseases mentioned at the beginning. Compositions for enteral 
administration, such as nasal, buccal, rectal or, especially, oral administration, and for par- 
enteral administration, such as intravenous, intramuscular or subcutaneous administration, 
to warm-blooded animals, especially humans, are especially preferred. The compositions 
comprise the active ingredient alone or, preferably, together with a pharmaceutical^ ac- 
ceptable carrier. The dosage of the active ingredient depends upon the disease to be trea- 
ted and upon the species, its age, weight, and individual condition, the individual pharma- 
cokinetic data, and the mode of administration. 
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The present invention relates especially to pharmaceutical compositions that comprise a 
compound of formula I, a tautomer, a N-oxide or a pharmaceutically acceptable salt, or a 
hydrate or solvate thereof, and at least one pharmaceutically acceptable carrier. 

The invention relates also to pharmaceutical compositions for use in a method for the pro- 
phylactic or especially therapeutic management of the human or animal body, to a process 
for the preparation thereof (especially in the form of compositions for the treatment of tu- 
mors) and to a method of treating tumor diseases, especially those mentioned hereinabove. 

The invention relates also to processes and to the use of compounds of formula I or N- 
oxides thereof for the preparation of pharmaceutical preparations which comprise com- 
pounds of formula I or N-oxides thereof as active component (active ingredient). 

In the preferred embodiment, a pharmaceutical preparation is suitable for administration to 
a warm-blooded animal, especially humans or commercially useful mammals suffering from 
a disease responsive to an inhibition of angiogenesis or of VEGF-receptor tyrosine kinase, 
for example psoriasis or especially a neoplastic disease, and comprises an effective quanti- 
ty of a compound of formula I or N-oxides thereof for the inhibition of angiogenesis or of 
VEGF-receptor tyrosine kinase, or a pharmaceutically acceptable salt thereof, if salt-forming 
groups are present, together with at least one pharmaceutically acceptable carrier. 

A pharmaceutical composition for the prophylactic or especially therapeutic management of 
neoplastic and other proliferative diseases of a warm-blooded animal, especially a human 
or a commercially useful mammal requiring such treatment, especially suffering from such a 
disease, comprising as active ingredient in a quantity that is prophylactically or especially 
therapeutically active against the said diseases a novel compound of formula I or N-oxides 
thereof, is likewise preferred. 

The pharmaceutical compositions comprise from approximately 1% to approximately 95% 
active ingredient, single-dose administration forms comprising in the preferred embodiment 
from approximately 20% to approximately 90% active ingredient and forms that are not of 
single-dose type comprising in the preferred embodiment from approximately 5% to approxi- 
mately 20% active ingredient Unit dose forms are, for example, coated and uncoated tab- 
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lets, ampoules, vials, suppositories, or capsules. Further dosage forms are, for example, 
ointments, creams, pastes, foams, tinctures, lip-sticks, drops, sprays, dispersions, etc. 
Examples are capsules containing from about 0.05 g to about 1.0 g active ingredient. 

The pharmaceutical compositions of the present invention are prepared in a manner known 
perse, for example by means of conventional mixing, granulating, coating, dissolving or lyo- 
philizing processes. 

Preference is given to the use of solutions of the active ingredient, and also suspensions or 
dispersions, especially isotonic aqueous solutions, dispersions or suspensions which, for 
example in the case of lyophilized compositions comprising the active ingredient alone or 
together with a carrier, for example mannitol, can be made up before use. The pharmaceu- 
tical compositions may be sterilized and/or may comprise excipients, for example preserva- 
tives, stabilizers, wetting agents and/or emulsifiers, solubilizers, salts for regulating osmotic 
pressure and/or buffers and are prepared in a manner known perse, for example by means 
of conventional dissolving and lyophilizing processes. The said solutions or suspensions 
may comprise viscosity-increasing agents, typically sodium carboxymethylcellulose, carbo- 
xymethylcellulose, dextran, polyvinylpyrrolidone, or gelatins, or also solubilizers, e.g. Tween 
80® [polyoxyethylene(20)sorbitan mono-oleate; trademark of ICI Americas, Inc, USA]. 

Suspensions in oil comprise as the oil component the vegetable, synthetic, or semi-synthe- 
tic oils customary for injection purposes. In respect of such, special mention may be made 
of liquid fatty acid esters that contain as the acid component a long-chained fatty acid ha- 
ving from 8 to 22, especially from 12 to 22, carbon atoms, for example lauric acid, tridecylic 
acid, myristic acid, pentadecylic acid, palmitic acid, margaric acid, stearic acid, arachidic 
acid, behenic acid or corresponding unsaturated acids, for example oleic acid, elaidic acid, 
erucic acid, brassidic acid or linoleic acid, if desired with the addition of antioxidants, for 
example vitamin E, p-carotene or 3,5-di-tert-butyl-4-hydroxytoluene. The alcohol component 
of these fatty acid esters has a maximum of 6 carbon atoms and is a monovalent or polyva- 
lent, for example a mono-, di- or trivalent, alcohol, for example methanol, ethanol, propanol, 
butanol or pentanol or the isomers thereof, but especially glycol and glycerol. As fatty acid 
esters, therefor , the following are mentioned: ethyl oleate, isopropyl myristate, isopropyl 
palmitate, "Labrafi! M 2375° (poiyoxyethylene glycerol trioleate from Gattefosse, Paris), 
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Labre, M1944CS" (unsaved polyglycofced glycerides prepared by alcohotysis of 
apnco, M „» and coneJs*, „ glyceI1dM and polye%lene ^ ^ ^ 

France), Ubresor (saturated polyglycollzed glycendes prepared by alcohol of TCM 
and consisBng „, g^ndea and pofyolhytene gryco, esten Gattefosse, Frenca), and/or 
Migfyol 8,2- (.rtgbreadda of saturated fatly acids of chain lengm C, .0 0,, from HOIs AG 
Gemrany), but especMy vagotebte c* s.oh as cttonssad oft, almond oil. olive ol, caste, 
o.l, sesame oil, soybean oil and more especially groundnut oil. 

The manufacture of injectable preparations is usualty earned out under sterile colons, as 
« the Mng, for example, Into ampoules or vials, and the sealing of the containers. 

Pharmaoeutlcalcomposiaons fororel administration can be obtained, for example, by com- 
bmmg the acBve ingredient with one or more sow earners, if desired granulating a resting 
mrxtere. and processing ma mixrure or granules, , desired or necessary, by the Indusion of 
additional excipients, to form tablets or tablet cores. 

SuKable earners are especially ,i, ters , such „ sugars _ , or examp|e 
mannrto, or sorbitol, cellulose preparations, andtor calCum phosphates, fo, example bioal- 
cum phosphate or calcium hydrogen phosphate, and also binders, such as starches for 
example com, wheat, rice or potato starch, methylcellulose, hydrcxyprepyi methytceHulose 
sodrum careoxymemyloenutese, antforpolyvmylpynolidone, and/or. if desired, disintegre- ' 
tors, such as me above-mentioned sterches. also careoxymethyl starch, cresslinKed polyvi. 
nylpynolrdona. a W „,c acid or a sen thereof, such as sodium alginate. AcWonal exciplente 

selte thereof, such as magnesium 0, calcium atearete, and/or polyelhytene g*col, or den'- 



Tablet cores can be provided with suiteble, optionally enteric, coatings through the use of 
concentrated sugar solutions which may comprise gum arable tajo, polyvlnyW 
t*k>ne. po^ethylene gb roo. andtor titanium dlox.de. c, coating solutions h suitable cyanic 
solvente or solvent mtdures. or. for the prepared „ ^ Ktmm ^ ^ 

ceuose preparations, such as aoetyWulose phthalate or hydrexypropyim em yice.lul^ 
phthalata. Dyes or pigments may be added to the tablets or tabtet coatings, for example for 
identrfication purposes or to indicate drtforent doses ot active hgredlenL 
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Pharmaceutical compositions for oral administration also include hard capsules consisting 
of gelatin, and also soft, sealed capsules consisting of gelatin and a plasticizer, such as gly- 
cerol or sorbitol. The hard capsules may contain the active ingredient in the form of granu- 
les, for example in admixture with fillers, such as corn starch, binders, and/or glidants, such 
as talc or magnesium stearate, and optionally stabilizers. In soft capsules, the active ingre- 
dient is preferably dissolved or suspended in suitable liquid excipients, such as fatty oils, 
paraffin oil or liquid polyethylene glycols or fatty acid esters of ethylene or propylene glycol, 
to which stabilizers and detergents, for example of the polyoxyethylene sorbitan fatty acid 
ester type, may also be added. 

Pharmaceutical compositions suitable for rectal administration are, for example, supposito- 
ries that consist of a combination of the active ingredient and a suppository base. Suitable 
suppository bases are, for example, natural or synthetic triglycerides, paraffin hydrocarbons, 
polyethylene glycols or higher alkanols. 

For parenteral administration, aqueous solutions of an active ingredient in water-soluble 
form, for example of a water-soluble salt, or aqueous injection suspensions that contain 
viscosity-increasing substances, for example sodium carboxymethylcellulose, sorbitol and/or 
dextran, and, if desired, stabilizers, are especially suitable. The active ingredient, optionally 
together with excipients, can also be in the form of a lyophilizate and can be made into a 
solution before parenteral administration by the addition of suitable solvents. 

Solutions such as are used, for example, for parenteral administration can also be em- 
ployed as infusion solutions. 

Preferred preservatives are, for example, antioxidants, such as ascorbic acid, or micro- 
bicides, such as sorbic acid or benzoic acid. 

The invention relates likewise to a process or a method for the treatment of one of the pa- 
thological conditions mentioned hereinabove, especially a disease which responds to an in- 
hibition of the VEGF-receptor tyrosine kinase or an inhibition of angiogenesis, especially a 
corresponding neoplastic disease or also psoriasis. The compounds of formula I or N-oxides 
thereof can be administered as such or especially in the form of pharmaceutical compo- 
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anions, prophylactic^ or therapeutically, preferably in an amount effective against the said 
diseases, to a warm-blooded animal, for example a human, requiring such treatment In the 
case of an individual having a bodyweight of about 70 kg the daily dose administered is 
from approximately 0.05 g to approximately 5 g, preferably from approximately 0.25 g to 
approximately 1 .5 g, of a compound of the present invention. 

The present invention relates especially also to the use of a compound of formula I or N- 
oxides thereof, or a pharmaceutical^ acceptable salt thereof, especially a compound of 
formula I which is said to be preferred, or a pharmaceutical^ acceptable salt thereof as 
such or in the form of a pharmaceutical formulation with at least one pharmaceutical^ 
acceptable carrier for the therapeutic and also prophylactic management of one or more of 
the d lS eases mentioned hereinabove, preferably a disease which responds to an inhibition 
of VEGF-receptor tyrosine kinase or an inhibition of angiogenesis, especially a neoplastic 
disease or also psoriasis, more especially if the said disease responds to an inhibition of 
VEGF-receptor tyrosine kinase or angiogenesis. 

The preferred dose quantity, composition, and preparation of pharmaceutical formulations 
(medicnes) which are to be used in each case are described above. 

Starting materials 

New starting materials and/or intemiediates, as well as processes for the preparation there- 
of, are likewise the subject of this invention. In the preferred embodiment, such starting ma- 
tenals are used and reaction conditions so selected as to enable the preferred compounds 
to be obtained. 



Starting materials of the formula II and III are known, commercially available, or can be 
synthesized in analogy to or according to methods that are known in the art. 

For example, a pyridine derivative of formula II can be obtained by reaction of a compound 
of formula VI, 



WO 01/55114 



PCT/EP01/00835 



-36 



W 




N 



Y 



(VI) 



Y 



wherein W has the meaning as given under formula I, Y is halogen, preferably chloro, and 
Y is a leaving group, e.g. alkylthio, azide or preferably halogen, e.g. chloro, with a 
compound of formula VII, 



wherein the radicals Ri and R 2 have the meaning as given above for formula I. 
The temperature is preferably carefully controlled in the course of the reaction by cooling or 
dilution of the reaction mixture and kept between 0 °C and room temperature. Optionally, 
aqueous alkali is added to combine with the protonated leaving group, e.g. HCI. The 
reaction is, for example, carried out by adding the amine of formula VI! in an inert solvent, 
like ethyl acetate, ethanol, dimethylformamide or tetrahydrofuran, to an aqueous solution of 
alkali, for example a solution of sodium hydroxide, potassium hydroxide, sodium 
hydrogencarbonate or potassium carbonate and optionally catalytic amounts of 4- 
(dimethylamino)pyridine, and further adding the compound of formula VI in the same or 
another inert solvent dropwise to the alkaline solution of the amine VII. 

All remaining starting materials of are known, capable of being prepared according to 
known processes, or commercially obtainable; in particular, they can be prepared using 
processes as described in the Examples. 

In the preparation of starting materials, existing functional groups which do not participate in 
the reaction should, if necessary, be protected. Preferred protecting groups, their introduc- 
tion and their removal are described under "protecting goups* or in the Examples. 

The following Examples serve to illustrate the invention without limiting the invention in its 
scope. 



RrNH-R 2 



(VII) 
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Temperatures are measured In degrees Celsius fc). Unless otherwise Indicated ma 
reactions take place at room temperature. 

A) Pranaiaflnp n> Ir.).^.^.,^-. 

mmm&M: 2^'0^3-Wfluoron^mylphanrt-^yrtdineaarooxamMa 

A M*, o, a^inobenzomfiucdde (Ruka, Bu*s, Swteedand; 2.5 mL, 2 .90 g, ,8 mrad) In 

at room temperature. This s»rrad solufcn is man masted dropwise over 30 minutes with a 
aotuson of M*™*^ chloride (Uncaster Syrfhesis, lancasnira, En*** 3.52 g, 20 
mmol) ,„ dry ethyl acetate (25 mL). The resulting mixa.ro isthen stirred lo,2 h at ambient 
temperature. The mixurra is man etdracted wm emyl acetate (3 x too mL, and me combined 

watery fOOmL), saturated ejects sodium hydrogen caroonate scWon ,2x ,00 mL^' 
saturated aqueous sodium chlonde (, x 100 ml,, drfed (Na^O.,, Stared and me solvent is 
evaporated oft under reduced pressure to yield ma erode product *hk» fe punffed by 

e^er of whrch . e.g. Ruka or AWch. bom Buehs, a*** „ minfcned m paranmesis): 
1 73-174 C, uttang 4-bromo^-trifluoromethylaniline 

167-169 C, ufeng 3,4-bi S (trifJ U oromethy|)aniline (^orcchern, Derbyshire, England) 
,n ~e1d:2^^^^ 

utHsmg 3-f,uoro-5-trif luoromethylaniline (Fluorochem, Derbyshire, England) 

^mediate 1e: S^loro-AH^ 135 . 
136 C, utifising ^.e^butyl-cyclohexylamine (Lancaster Synthesis, Lancashire, EngJand) 
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Intermediate 1f: 2-Chloro-AHc*s-4-fertoutyl-cyclohexy^^^ m.p. 171- 

173°C, utilising c/s-4-tert-butyl-cyclohexylamine (Lancaster Synthesis, Lancashire, England) 

Intermediate 1g: 2-Chloro-A^(4^ropylphenyl>3-pyridinecarboxamide, m.p. 107-110°C, 
utilising 4-n-propylaniline 

Intermediate 1h: 2-Chloro-Af-(4-butylphenyl)-3-pyridinecarboxamide, m.p. 96-98°C, utilising 4- 
n-butylaniline 

Intermediate 1i: 2-Chloro-A/-(4-pentylphenyl)-3-pyridinecarboxamide, m.p. 94-96°C, utilising 4- 
n-pentylaniline 

Intermediate 1 j: 2-Chloro-A^(5-indazolyl)-3-pyridinecarboxamide, m.p. 233-255°C, utifising 5- 
aminoindazole 

Intermediate 1k: 2-Chloro-W-(3-isoquinolinyl)-3-pyridinecarboxamide, m.p. 180°C, utilising 3- 
aminoisoquinoline (Maybridge Chemical Co. Ltd., England) 

Intermediate 11: 2-Chloro-A^(4-fluoro-3-trifluoromethylphenyl)-3-pyridinecarboxamide, m.p. 
140-1 41 °C, utilising 4-fluoro-3-trifluoromethylaniline 

Intermediate 1m: 2-Chloro-A^[4-(1,1-dimethylethyl)phenyl]-3-pyridinecarboxamide, m.p. 74- 
76°C, utilising 4-f-butylaniIine 

Intermediate 1n: 2-Chlorch/^[3-(1,1-dimethyle%0^^ utilising 3- 

f-butylaniline (Maybridge Chemical Co. Ltd., England) 

Intermediate 1o: 2-Chloro-/\H2-fluoro-3-tri^ m.p. 
104-1Q5°C, utilising 2-fluoro-3-trifluoromethylaniline 

Intermediate 1p: 2^hloro-AH2-methyl-3-trifa^ m.p. 
142-143°C f utilising 2-methyl-3-trifluoromethylaniline (Ruorochem, Derbyshire, England) 
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182-183 C, utteng 2-methyl-5-trifluoromethylaniline (Fluorochem, Derbyshire, England) 
Intermediate 2: S^hloro-A^l* 

A stirred solution of 4-bromoani.ine (0.86 g, 5.0 mmo.) in dry toluene (50 mL) is purged with 
argon or 10 minutes. TributyM-propynylstannane (2.5 g, 6.0 mmol) and tetra k is(t rip hen y f- 
phos P h,ne,p a „adium(0) (0.15 g) are then added and the resulting mixture is heated at 
100 C for 10 hours under an argon atmosphere. The mixture is cooled, filtered and the 
so^ent is evaporated off under reduced pressure to g*e crude 4-<1-pro P yny.)benzenamine 

sodrum hydroxide (12 mL of 1 M), at room temperas. This stirred solution is then treated 
drop^se over 30 minutes wrthasolutionofS^hloronicotinoy^ 

Lanoashire, Engiand; 1 .06 g, 6 mmo.) in dry ethyl acetate (20 mL). The resulting mbcture is tnen 
stirred for 2 h at ambient temperature. The mixture is then extracted with ethyl acetate (3 x 50 
mL) and the combined extracts are sequentially washed with water (2 x 40 mL) saturated 
aqueous sodium hydrogen carbonate solution (2 x 40 mL) and saturated aqueous sodium 
chloride (1 x 40 mL), dried (N a2 S0 4 ), filtered and the solvent is evaporated off under reduced 
pressure toyiekf the crude product which fe purified by coton chromatography on siHca gel 
eluent 50% ethyl acetate in hexane and recrystallised from ether-hexane to give the title ' 
compound as a beige crystalline solid, m.p. 136 - 138°C. 

B) Examp les 

^m^2^2-(4.Pyridy0em 

4-^ineethanamine (Maybridge Chemical Co, Cornwall, England; 0.31 g, 2.5 mmol) is 
added to a stirred mixture of 2^10^3^^ 

Ontermediate 1 a; 0.90 g, 3 mmd). powdered potassium carbonate (0.35 g, 2^ mmo,) and 
copper(1),odide; 0.48 g, 2.5 mmo* in dimethyffonnamide (10 mL). The resulting mbcture is 
*en purged with argon and subsequent* heated at 100°C under an argon atmosphere for 
2hou*. The mixture is cooled, treated wfth water (1 00 mL) and extracted with ethyl acetate (3 x 
80 mL). The combined extracts are washed with an aqueous solutionof ammonia (2x50 mL of 
10%), dried (NaaSC), filtered and the solv nt is evaporated off under reduced pressure to yield 
thecrud product which is purified by column chromatography on sifica gel, eluent ethyl acetate 
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and recrystalfised from ethyl acetate - hexane to give the titie compound as a colourless 
crystalline solid, m.p. 128-138°C. 

Example 2 : 2-f(4-Pvridvl)methYfaminol 

A mixture of intermediate 1a (6.00 g, 20 mmo!) and 4-pyridinemethanamine (30 mL) is 
stirred at 150°C for 16 hours under an argon atmosphere. The cooled mixture is diluted with 
ethyl acetate (1 00 mL) and extracted with a saturated aqueous solution of sodium hydrogen 
carbonate (100 mL), followed by water (4 x 50 mL) and saturated aqueous sodium chloride (50 
mL). The ethyl acetate solution is dried (Na^Oi), filtered and the solvent is evaporated off under 
reduced pressure to yield the crude product which is purified by column chromatography on 
silica gel, eluent ethyl acetate and recrystalfised from 2-propanol - diisopropylether to give the 
title compound as a colourless crystalline solid, m.p. 152-153°C. 

The compounds of Examples 3 - 1 6 are prepared by a method analogous to that described in 
Examples 1 and 2, by utilising the appropriate amine and optionally further conventional 
preparation methods (e.g. demethylation with trimethylsilyl iodide): 

Example 3 : 2-[(2-MethyW-pyridyl)methyIam^ 
carboxamide; m.p. 1 44-1 42°C 

Example 4 : (a) 2-[(6-Methoxypyrid-3-yl)me%lamino^ 
carboxamide; m.p. 89-90°C. 
(b) 2-[(6-Methoxypyrid-3-y^ 
dihydrochloride; m.p. 185°C 

Example 5 : 2HX3-MethoxyphenyI)meth^^ 
carboxamide 

Example 6 : 2-[(4-Pyridyl)methylainino]-A^[3 t 4-bis(trifluorome%l)phenyO^ 
pyridinecarboxamide; m.p. 194-196°C 



Example 7 : 24(4-FVridvnmethyiaminoVAH[3-fluon>5-ftrif luoromethyl)phenylT-3- 
pyridinecarboxamide, m.p. 195-196°C 
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Bam^:2-[(4-Pyridyl)me%lamino]-^(fra^-tert-buty^^ 
pyridinecarboxamide, m.p. 165-1 67°C 

fiODBfeft 2-[(4-Pyridyl)methylamino W 4-(/>propy0pheny^^ , 
147-149°C 

BmBhJfl: 2W-Pyridynrr^^ , 
107-108°C. 

BMlell: 2*4-Pyridy0met^^ 
106-107°C 



^**^2-[<^^ 
m.p. 21 6-221 °C 

ixamElelS: 2*4-F>yridy^^ ^ 
230°C 

^^:2-[^^ ^ ^ 

195°C 

hydrochloride, m.p. 203-207°C 
^DDjeJi^^^ 

pyridinecarboxamide, m.p. 172-1 73°C 

BMtelZ: 2-[<4-Pyridyl)me^^ m 
186-187°C 



&DPjeJS: 2 -[(4-Pyridyl)methylam^ 
m.p. 162-163°C 
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Example19 : 2-[(4-Pyridyl)methylaminoh^ 
carboxamide, m.p. 137-140°C 

Example 20 : 2-[(4-Pyridy))me%[amino]-AH^ 
pyridinecarboxamide, m.p. 164-165°C 

Example 21 : 2-[(4-Pyridyl)methylamino^ 
pyridinecarboxamide, m.p. 146-147°C 

Example 22 : 2-[(4-Pyridyl)methylamino]-A^[2-methyl-5-(trTfluoromethyl)^ 
pyridinecarboxamide, m.p. 155-156°C 

Example 23 : 2-[(4-Pyridyl)methylamino]-A^(a^4-/err-butyl-cyclohexyl)-3- 
pyridinecarboxamide, m.p. 103-106°C 

Example 24 : 2~r(6-Methoxypyrid-3-y^ 
pyridinecarboxamide; m.p. 123-125°C 

Example 25 : 2-K6-Methoxypyrid-3-yfl^ 
pyridinecarboxamide; m.p. 107-108°C 

Example 26: 2^(64Methoxypyrid-3-yDm 
pyridinecarboxamide; m.p. 144-146°C 

Example 27 : 2-[(1 ^xo-4-pyridyl)methylamino]-A^ 
pyridinecarboxamide; m.p. 169-1 71 °C 

Example 28 : 2-f3-(NHTiethyl-carboxam^ 
3-pyridinecarboxamide 

A mixture of 2-amino-AK3-trifluorome%lphenyl)-3-pyridinecarboxamid (0.56 g, 2.0 mmol), 
3-formyl-A^methylbenzamide (0.50 g, 2.4 mmol) and acetic acid (0.5 mL) in methanol (50 
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-JI * stored a, 25-c under an argon atmosphere ,„, 12 teure . ^ ^ notarohydrWe 
*U. , 0 30%, 6.75 mm*, „ added in pwfa)s ow 30 J » 

^o.^u mWro9e „oa^ ( 50^.^ n ^ reis ^ foranadc ^ 5 
n~u.es and Mered „ ^ ^ OTde product ^ „ ^ 

^^fo^sttecompound^acoloute 
pyndinecarboxamide 

heated at 1 40°C for 1 8 hours to yield the crude product which is purified by coiumn 
chromatography on silica ge.,eiuent 1 0 % ethanol in dichbromethane and and recrysiaiiised 
from ethyiacetate to give the title compound as a beige crystaiiine solid, m.p. 224-225'C. 

pyndinecarboxamide y ^ 

A stined eoMfon o'^a-me^xypyrtc^^^^ ^ 

Iha n h T" a ' 4 °° G T *^ 1 ~— 0 -0 9, 2.4 mmo0 an ,Lis 
fttaVM HkMn (o, (60 m9 , are men addad and ft. resuHmg mlK(Jre „ 
h«d a, loo'C for 30 hours ^ er an argon adhere. The n^re is L oooj, 
traatad w» an aqueous aduton of sodium nydrox.de (20 ml. of 0.1 M) and purged with air 
for2 hours. The resulting mixture is then diluted with elhylacetate (200 mL). The orgainic phase 

^^^.^and^ec^tsav^oa^^p^J 
paleyellowctystalne sofa, tap. 109 - 111*. 

The oompounds of Exantples 31 - 32 am prepared by a method ewlogoua to ftatdesodbed In 
BoniPfe 30 utilising the epproptia^ 
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Example 31 : 24(4-Fyidyl)methY!^ 

pyridinecarboxamide; m.p. 213-217°G utilising 2-[(4-pyridyl)methylamino]-A^[4-bromo-3- 
(trifluoromethyl)phenyl]-3-pyridinecarboxamide (Example 20). 

Example 32 : 2-[(Pyridin-2(1 HK>n-5-y0methy0amino-^^^ 

pyridinecarboxamide; m.p. 211-218°C utilising 2H[(pyricflrH2(1/^n-5-yl)me%0^ino-AH4- 
bromo-3-(trifluoromethyl)phenyl]-3-pyridinecarboxamide (Example 35). 

Example 33 : 2-[(Pyridin-2(1 /^K>n-5-yl)metiiyl]amino-AH3-(trrfluoromethyl)phenyO^ 
pyridinecarboxamide 

A mixture of 2-[(6-methoxypyrid-3-yl)methylam^ 

carboxamide (Example 4; 1.4 g, 3.5 mmol) and trimethylsilyl iodide (Fluka, Buchs, Switzerland; 
1.4 mL, 10.3 mmol) in chloroform (30 mL) is stirred at 60°C for 28 hours. The cooled mixture 
is then treated with methanol (2 mL) and stirred at room temperature for 10 minutes. The solvent 
is evaporated off under reduced pressure and the residue is treated with an aqueous solution of 
ammonia (100 mL of 1 0%) and extracted with ethyl acetate (3 x 100 mL). The combined extracts 
are washed with saturated aqueous sodium chloride (50 mL), dried (Na 2 S0 4 ), filtered and the 
solvent is evaporated off under reduced pressure to yield the crude product which is purified by 
recrystailisation from hot ethyl acetate to give the title compound as a colourless crystalline solid, 
m.p. 200 - 202°C. 

The compounds of Examples 34 - 38 are prepared by a method analogous to that described in 
Example 33 by utilising the appropriate methoxypyridine: 

Example 34 : 2-[(3-Hydroxyphenytyme^ 

pyridinecarboxamide; m.p. 143-146°C by utilising 2-[(3-methoxyphenyl)methylamino]-AH3- 
(trifluoromethyOphenyO^yridinecarboxamide (Example 5) 

Example 35 : 2-[(Pyridin-2(1 ^<m-5-yl)meth^ 

pyridinecarboxamide; m.p. 202-2Q5°C by utilising 2-[(6HT>ethoxypyrid^^ 

bromo-3-(trifluoromethyl)phen^ (Example 24) 
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pyndinecarix>xamide yj 

a^e„o P ^ reover5%ptotoOT ^ (04()at ^ « 
hyd ro ^ Btak enup^,3ho TO .The^ rehth e„ fflt e re dan (lta s*e„ tisevaporatedoB 

-P. -47-,49-c is o^ne, analogously to Examp|e 



Sm^ill Tne Mowing compounds can „„ obtahed acceding ,„ ft8 procedures 
descnbed above: 
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Exampte 41b: 2-K4-Hvdrc^ 
carboxamide 

Example 41c : 2-r(4-Pvridvl)methYnamino- 

Example41d : 2-[(6-Methoxy-3-pyridy0m^ 

Example 41 e : 2^(6-Methoxy-3-pyri^ 
carboxamide 

Example 41f : 2-[(Pyridin-2(1 H)^n-5-yl)methyQ^ 

Example 41 g : 2-[(Pyridin-2(1 ^n-5-yl)methyl]amino-A/-(benzo[^^^ 
carboxamide 

Example 41 h : 2-[(Pyridin-2(1 /^<>n-5-yl)methy0aminch/^^^ 
pyridinecarboxamide 

Example 41 i : 2-[(Pyridin-2(1 Z^n^-yOmethyOaminchAH^ 
pyridinecarboxamide 

Example 41j : 2-[(1 -Oxido-4-pyridyl)methyiamino]-AK4-propyl^(trifluorome 
pyridinecarboxamide 

Example 41k : 2-[(Pyridin-2(1 /^n-5-yl)metoy^ 
pyridinecarboxamide 

Example 411 : 2-[(Pyridin-2(1 /^n-5-y0methyl]amino-^ 
pyridinecarboxamide 

Example 41m : 2-[(1-Methyi-pyr^ 
phenylJ-3-pyridinecaiboxamide 
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Example 42: Soft Capsul s 

5000 soft gelatin capsules, each comprising as active ingredient 0.05 g of one of the com- 
pounds of formula I mentioned in the preceding Examples, are prepared as follows: 

Composition 

Active ingredient 250 g 

Lauroglycol 2 litres 

Preparation process: The pulverized active ingredient is suspended in Lauroglykol® (propy- 
lene glycol iaurate, Gattefosse S.A., Saint Priest, France) and ground in a wet pulverizer to 
produce a particle size of about 1 to 3 pm. 0.419 g portions of the mixture are then introdu- 
ced into soft gelatin capsules using a capsule-filling machine. 
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WHAT1S CLAIMED IS: 



1 . The use of a compound of the formula I 



W 




N 



N 



/°3 



(I) 



(CRRO n -X 



wherein 

n is from 1 up to and including 6; 
WisOorS; 

Ri and R 3 represent independently of each other hydrogen, lower alkyl or lower acyl; 

R 2 represents a cycloalkyl group, an aryl group, or a mono- or bicyclic heteroaryl group 
comprising one or more ring nitrogen atoms and 0, 1 or 2 heteroatoms independently 
from each other selected from the group consisting of oxygen and sulfur, which groups in 
each case are unsubstituted or mono- or polysubstituted; 

R and R* are independently of each other hydrogen or lower alkyl; 

X represents an aryl group, or a mono- or bicyclic heteroaryl group comprising one or more 
ring nitrogen atoms and 0, 1 or 2 heteroatoms independently from each other selected 
from the group consisting of oxygen and sulfur, which groups in each case are 
unsubstituted or mono- or polysubstituted; 

or of a N-oxide or a possible tautomer thereof; 

or of a pharmaceutical^ acceptable salt of such a compound for the preparation of a 
pharmaceutical composition for the treatment of a disease which responds to an 
inhibition of the VEGF receptor tyrosine kinase activity. 

2. The use of a compound of the formula I according to claim 1, wherein 

n is from 1 up to and including 6; 

WisOorS; 

R! and R3 represent independently of each other hydrogen, lower alkyl or lower acyl; 
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Zeal r or r 8 **" atoms ^ °' 1 °' 2 

Torn each other eeleoted <ro m *e group coning „ oxygen and "* 
each case are unsuos^ „ r mtgkm „ up „ ^ ^ ^ ■ 

ZT** "** *"* berao * «—«* ^ • 

Phenyl phenoxy. phenyWo, phenyl a,Wh,„, a^heny,*, k^ra^ZL 

ptrr 1 ; t** 1 " ^ i-sr* 

phenyleulfanyl. phenyHowerafcyMon* „ ^ 

aNraa ra p,o, h a toS a^owera l ky l su l fon» l ,d 1 h y d ro x y bo ra (.B(OH» hetetooveM a™, 
lower alMene dfexy bound a, adjacent C^ato^ „, ^ ring 

R and R' are independently of each other hydtogen or lower ailcyl- 

MM WW ^rafcanesu^ phenyl, 
•MM. afcylphenyMony,, ha^wer^e.ap.o, J£j£T 

or of a N-oxide or a possible tautoriier thereof- 

phar. ace ^ compos ^ 

inhibition of the VEGF receptor tyrosine kinase activity. 

3. The use of a compound of the formula I according to claim 1 
wh rein 
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n is from 1 up to and including 3; 
WisOorS; 

Ri and R 3 represent independently of each other hydrogen, lower alky! or lower acyl; 

R 2 represents cyclohexyl, phenyl, indazolyl, thiazolyl, benzofdjthiazolyl, benzo[d]pyrazolyl or 

isoquinolinyl, which in each case is unsubstituted or mono- or disubstituted by lower 

alkyl, lower alkenyl or lower alkynyl; and 

wherein each radical R 2 can be unsubstituted or mono- or polysubstituted with halogen; 
R and R' are independently from each other hydrogen or lower alkyl; 
X represents phenyl, pyridyl, pyrimidyl or quinolyl, which in each case is unsubstituted or 

mono- or polysubstituted by oxo, hydroxy, lower alkyl or lower alkoxy; 
or a N-oxide or a possible tautomer thereof; 

or of a pharmaceutical^ acceptable salt of such a compound for the preparation of a 
pharmaceutical composition for the treatment of a disease which responds to an 
inhibition of the VEGF receptor tyrosine kinase activity. 

4. The use of a compound of the formula I according to claim 1 
wherein 

n is 1 or 2; 
Wis O; 

Ri and R 3 represent hydrogen; 

R 2 represents cyclohexyl, phenyl, indazolyl, thiazolyl or isoquinolinyl, which in each case is 
unsubstituted or mono- or disubstituted by lower alkyl or lower alkynyl; and 
wherein each radical R 2 can be unsubstituted or mono- or polysubstituted with halogen; 

R and R' are independently from each other hydrogen or lower alkyl; 

X represents phenyl, pyridyl, pyrimidyl or quinolyl, which in each case is unsubstituted or 
mono- or polysubstituted by oxo, hydroxy, lower alkyl or lower alkoxy; 

or a N-oxide or a possible tautomer thereof; 

or of a pharmaceutical^ acceptable salt of such a compound for the preparation of a 
pharmaceutical composition for the treatment of. a disease which responds to an 
inhibition of the VEGF receptor tyrosine kinase activity. 

5. The use of a compound of the formula I according to daim 1 or of a N-oxide or a possible 
tautomer thereof; or of a pharmaceutical^ acceptable salt of such a compound for the 
preparation of a pharmaceutical composition wherein the disease is a neoplastic disease. 



WO 01/55114 



PCT/EP01/00835 



-51 - 



6. The use of a compound of the formula I according to claim 1 or of a N-oxide or a possible 
tautomer thereof; or of a pharmaceutical^ acceptable salt of such a compound for the 
preparation of a pharmaceutical composition wherein the disease is retinopathy or age- 
related macular degeneration. 

7. A method for the treatment of a disease which responds to an inhibition of the VEGF- 
receptor tyrosine kinase activity, which comprises administering a compound of formula I or 
a N-oxide or a pharmaceutical^ acceptable salt thereof, wherein the radicals and symbols 
have the meanings as defined in claim 1, in a quantity effective against said disease, to a 
warm-blooded animal requiring such treatment. 

8. A compound of the formula I, wherein 
n is from 1 up to and including 6; 

W is O or S; 

Ri and R 3 represent independently of each other hydrogen, lower alkyl or lower acyl; 

R 2 represents an cycloalkyl group, an aryl group, or a mono- or bicyclic heteroaryl group 
comprising one or more ring nitrogen atoms and 0, 1 or 2 heteroatoms independently 
from each other selected from the group consisting of oxygen and sulfur, which groups in 
each case are unsubstituted or mono- or polysubstituted; 

R and R' are independently of each other hydrogen or lower alkyl; 

X represents an aryl group, or a mono- or bicyclic heteroaryl group comprising one or more 
ring nitrogen atoms and 0, 1 or 2 heteroatoms independently from each other selected 
from the group consisting of oxygen and sulfur, which groups in each case are 
unsubstituted or mono- or polysubstituted; 

or a N-oxide or a possible tautomer thereof; 

or a pharmaceutical^ acceptable salt of such a compound; 

with the exception of the compounds of formula I wherein n is 1, W is O, R 1f R3, R, R' are 
hydrogen, X is phenyl and R 2 is 3-trifluoromethylphenyl or 2-methoxyphenyl. 

9. A compound of the formula I according to claim 8, wherein 
n is from 1 up to and including 6; 

WisOorS; 

Ri and R3 represent independently of each other hydrogen, lower alkyl or lower acyl; 
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R2 represents a cycloalkyl group, an aryl group, or a mono- or bicyclic heteroaryl group 
comprising one or more ring nitrogen atoms and 0, 1 or 2 heteroatoms independently 
from each other selected from the group consisting of oxygen and sulfur, which groups in 
each case are unsubstituted or substituted by up to three substituents, selected from 
amino, mono- or disubstituted amino, halogen, lower alkyl, substituted alkyl, lower 
alkenyl, lower alkynyl, lower alkanoyl, hydroxy, etherified or esterified hydroxy, nitro, 
cyano, carboxy, esterified carboxy, alkanoyl, benzoyl, carbamoyl, N-mono- or N,N- 
disubstituted carbamoyl, amidino, guanidino, ureido, mercapto, sulfo, lower alkylthio, 
phenyl, phenoxy, phenylthio, phenyl-lower alkylthio, alkylphenylthio, lower alkylsulfinyl, 
phenylsulfinyl, phenyl-lower alkylsulfinyl, alkylphenylsulfinyl, lower alkanesulfonyl, 
phenylsulfonyl, phenyl-lower alkylsuifonyl, alkylphenylsulfonyl, halogen-lower 
alkylmercapto, halogen-lower alkylsuifonyl, dihydroxybora (-B(OH) 2 ), heterocyclyl, and 
lower alkylene dioxy bound at adjacent C-atoms of the ring; 

R and R' are independently of each other hydrogen or lower alkyl; 

X represents an aryl group, or a mono- or bicyclic heteroaryl group comprising one or more 
ring nitrogen atoms and 0, 1 or 2 heteroatoms independently from each other selected 
from the group consisting of oxygen and sulfur, which groups in each case are 
unsubstituted or substituted by up to three substituents, selected from amino, mono- or 
disubstituted amino, halogen, lower alkyl, substituted alkyl, lower alkenyl, lower alkynyl, 
lower alkanoyl, hydroxy, etherified or esterified hydroxy, nitro, cyano, carboxy, esterified 
carboxy, alkanoyl, benzoyl, carbamoyl, N-mono- or N,N-disubstituted carbamoyl, 
amidino, guanidino, ureido, mercapto, sulfo, lower alkylthio, phenyl, phenoxy, phenylthio, 
phenyl-lower alkylthio, alkylphenylthio, lower alkylsulfinyl, phenylsulfinyl, phenyl-lower 
alkylsulfinyl, alkylphenylsulfinyl, lower alkanesulfonyl, phenylsulfonyl, phenyl-lower 
alkylsuifonyl, alkylphenylsulfonyl, halogen-lower alkylmercapto, halogen-lower 
alkylsuifonyl, dihydroxybora (-B(OH) 2 ), heterocyclyl, and lower alkylene dioxy bound at 
adjacent Oatoms of the ring; 

or a N-oxide or a possible tautomer thereof; 

or a pharmaceutical^ acceptable salt of such a compound; 

with the exception of the compounds of formula I wherein n is 1 , W is O, R 1f R3, R, R* are 
hydrogen, X is phenyl and R2 is 3-trif luoromethylphenyl or 2-methoxyphenyI. 



10. A compound of the formula I according to claim 8, wherein 
n is from 1 up to and including 3; 



i 
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W is O or S; 

Ri and R3 represent independently of each other hydrogen, lower alkyl or lower acyl; 

R 2 represents cyclohexyl, phenyl, indazolyl, thiazolyl, benzo[d]thiazolyl, benzo[d]pyrazoly| or 

isoquinolinyl, which in each case is unsubstituted or mono- or disubstituted by lower 

alkyl, lower alkenyl or lower alkynyl; and 

wherein each radical R 2 can be unsubstituted or mono- or polysubstituted with halogen; 
R and R' are independently from each other hydrogen or lower alkyl; 
X represents phenyl, pyridyl, pyrimidyl or quinolyl, which in each case is unsubstituted or 

mono- or polysubstituted by oxo, hydroxy, lower alkyl, lower alkoxy or N-lower alkyl 

carbamoyl; 
or a N-oxide or a possible tautomer thereof; 
or a pharmaceutically acceptable salt of such a compound; 

with the exception of the compounds of formula I wherein n is 1, W is O, R 1f R 3 , R, R' are 
hydrogen, X is phenyl and R 2 is 3-trifluoromethyIphenyl or 2-methoxyphenyl. 

1 1 . A compound of the formula I according to claim 8, wherein 
n is 1 or 2; 

Wis O; 

Ri and R 3 represent hydrogen; 

R 2 represents cyclohexyl, phenyl, indazolyl, thiazolyl or isoquinolinyl, which in each case is 
unsubstituted or mono- or disubstituted by lower alkyl or lower alkynyl; and 
wherein each radical R 2 can be unsubstituted or mono- or polysubstituted with halogen; 

R and R' are independently from each other hydrogen or lower alkyl; 

X represents phenyl, pyridyl, pyrimidyl or quinolyl, which in each case is unsubstituted or 
mono- or polysubstituted by oxo, hydroxy, lower alkyl, lower alkoxy or N-lower alkyl 
carbamoyl; 

or a N-oxfde or a possible tautomer thereof; 

or a pharmaceutically acceptable salt of such a compound; 

with the exception of the compounds of formula I wherein n is 1, R, R' are hydrogen, X is 
phenyl and R 2 is 3-trif luoromethylphenyl or 2-methoxyphenyL 

1 2. A compound of the formula I according to claim 8, selected from th group of 
compounds consisting of 

2-{2-(4-Pyridyi)e%n^ 
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2-[(4-PyridyI)me%flamino-AH3-(t^ 

2-[(2-MethyMi3y^^ 

2^(6-Methoxy-3-pyridy0meft^ 

2-[(4-Pyridyl)me%0amino-AH3^^ 

2-[(4-Pyridyl)methyl]amino-A^ 

2-[(4-Pyridyl)methy0amino-AHte^ 

2-[(4-Pynctyl)methy0am 

2-[(4-Pyridyl)methyl]amino-AH4-n^ 

2-[(4-FVridyl)methyl]amino-AH4-n-pen^ 

2-f(4-Pyridyl)methyl]amino-/V-[4-(1-propynyl)iDhen 

2-[(4-Pyridyl)methyI]amino-A^(5-indazoly))-3-pyridinecaitoxam 

2-[(4-pyridy])met^ 

2-[(Pyridin-6(1 H)-on-3-yI)me%0aminchN-[^^ and 
the pharmaceutical acceptable salts thereof. 

13. A compound of the formula I according to claim 8, selected from the group of 
compounds consisting of 

2-(Phenyimethylamino)-M^^ hydrochloride, 

2-[(4-Pyridyl)methylamino]-^^ 

2-[(4-Pyridyl)methylamino]-AH4-brom 

2-[(4-Pyridyl)methylamino]-N^ 

2-[(4-Pyridyl)me%lamino]-A^^ 

2-[(4-Pyridy!)methyIamino]-AHc^^ 

2-[{6-MethoxypyricK^^ 

pyridinecarboxamide, 

2-t(6-Methoxypyrid-3-yl)meft^ 

pyridinecarboxamide, 

2-[(6-Methoxypyrid-3-^ 

pyridinecarboxamide, 

2-[(1-Oxido^pyridyl)me%lam^ 

2-[3-(A^methyl-caifooxamido)pheny0me 

pyridinecarboxamide, 
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2-{(1 -Methy!-pyridin-2(1 /^n-5-yl)methylamino]-^^ 
carboxamide, 

2-[(6-Methoxypyrid-3-yO^^ 

pyridinecarboxamide, 

2-[(44^dyl)methylam"^ 

2-[(Pyridin-2(l ^n- 5 -yDme%Oamino-/^^^ 

pyridinecarboxamide, 

2-[(Pyridin-2(1 /^n-5-yl)me%0amino-AA[3^^ 

2-[(3-Hydroxyphenyl)methyl]amino-AA[3-(triflu 

2^(Pyridin-2(1^-on^yl)methy0aminch^ 

pyridinecarboxamide, 

2^(FVndin-2(1^-on-5-yl)meth^ 

pyridinecarboxamide, 

2-[(Ftyridin-2(1 A^n^-yl^ 

pyridinecarboxamide, 

2^(Pyridin-2(1^n-5-yl)meth^ 

pyridinecarboxamide, 

2^(6-Methoxypynd-3-yO 

pyridinecarboxamide, 

2-[(4-Pyridyl)methyl]amino-A^ 

2-[(4-Pyridyl)methyl]amino-/^(5-thiazoly!)^-pyridinecarboxamide, 

2^(44Hydroxyphenyl)me%qamino-^^^ 

2-[(4-Pyridyl)methyqaminchAA(ben2o[c0pyrazol-5-yl)-3-pyri 

24(6-Methoxy-3-pyri^ 

2{(6-Methoxy^yridyl)m^ 

2-[(Pyridin-2(1^n-5-yO^^ 

2-[{Pyridin-2(1 ^n-5-yl)methyl]amino^ 

2^(Ftyidin-2(1H)-on-5^^ 

2-[(Pyridin-2(1^ 

carboxamide, 

2-[(1-Oxido^pyridyt)me%lamino]-^^ 
pyridinecarboxamide, 



i. 
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2-[(Pyridin-2(1^n^y0m 

pyridinecarboxamide, 

2-[(Pyridin-2(1/^n-5-ygm^ 

2-1(1 -Methyl-pyridin-2{1 /^rv5-y0methyla]^ 

pyridinecarboxamide, and 

the pharmaceutically acceptable salts thereof. 

14. A pharmaceutical preparation, comprising a compound of formula I according to any 
one of claims 8 to 13, a tautomer, a N-oxide or a pharmaceutically acceptable salt thereof, 
or a hydrate or solvate thereof, and at least one pharmaceutically acceptable carrier. 

1 5. A process for the preparation of a compound of formula I according to claim 8, or a N- 
oxide or a pharmaceutically acceptable salt thereof, characterized in that a pyridine 
derivative of the formula II 

W 

cir " 

wherein W, R t and R 2 are as defined for a compound of the formula I and Y is halogen is 
reacted with an amine of the formula III 

FVNH-(CRRVX (III) 

wherein n, R, R\ R 3 and X are as defined for a compound of the formula I in the presence 
of a base and a copper(l) compound optionally in the presence of an inert solvent; 
where the above starting compounds II and III may also be present with functional groups in 
protected form if necessary and/or in the form of salts, provided a salt-forming group is 
present and the reaction in salt form is possible; 

any protecting groups in a protected derivative of a compound of the formula I are removed; 
and, if so desired, an obtainable compound of formula I is converted into another compound 
of formula I or a N-oxide thereof, a free compound of formula I is converted into a salt, an 
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obtainable salt of a compound of formula I is converted into the free compound or another 
salt, and/or a mixture of isomeric compounds of formula I is separated into the individual 
isomers. 
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AMENDED CLAIMS 
[received by the International Bureau n 4 July 2001 (04.07.01); 
riginal claims 8 and 9 amended; remaining claims unchanged (3 pages)] 

6. The use of a compound of the formula I according to claim 1 or of a N-oxide or a possible 
tautomer thereof; or of a pharmaceutical^ acceptable salt of such a compound for the 
preparation of a pharmaceutical composition wherein the disease is retinopathy or age- 
related macular degeneration. 

7. A method for the treatment of a disease which responds to an inhibition of the VEGF- 
receptor tyrosine kinase activity, which comprises administering a compound of formula I or 
a N-oxide or a pharmaceutical^ acceptable salt thereof, wherein the radicals and symbols 
have the meanings as defined in claim 1 , in a quantity effective against said disease, to a 
warm-blooded animal requiring such treatment. 

8. A compound of the formula I, wherein 
n is from 1 up to and including 6; 

W is O or S; 

Ri and R3 represent independently of each other hydrogen, lower alkyl or lower acyl; 

R 2 represents an cycloalkyl group, an aryl group, or a mono- or bicyclic heteroaryl group 
comprising one or more ring nitrogen atoms and 0, 1 or 2 heteroatoms independently 
from each other selected from the group consisting of oxygen and sulfur, which groups in 
each case are unsubstituted or mono- or poiysubstituted; 

R and R* are independently of each other hydrogen or lower alkyl; 

X represents an aryl group, or a mono- or bicyclic heteroaryl group comprising one or more 
ring nitrogen atoms and 0, 1 or 2 heteroatoms independently from each other selected 
from the group consisting of oxygen and sulfur, which groups in each case are 
unsubstituted or mono- or poiysubstituted; 

or a N-oxide or a possible tautomer thereof; 

or a pharmaceutical^ acceptable salt of such a compound; 

with the exception of the compounds of formula I wherein n is 1, W is O, R 1f R 3 , R, R' are 
hydrogen and X is phenyl and R 2 is 3-trifluoromethylphenyl, 2-methoxyphenyl or 2-chloro-3- 
pyridyl, or X is 4-methoxyphenyl and R 2 is 2-chloro-3-pyridyi or X is 4-pyridyl and R 2 is 4-[3- 
(3-pyridyl)-5-trifluoromethyl-pyrazol-1-yl]-phenyl and the compound of formula I wherein n is 
1 , W is O, R 3 , R, R' are hydrogen, is methyl, R 2 is 2-chloro-3-pyridyl and X is phenyl. 

9. A compound of the formula I according to claim 8, wherein 
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n is from 1 up to and including 6; 
WisOorS; 

Ri and R3 represent independently of each other hydrogen, lower alkyl or lower acyl; 

R 2 represents a cycloalkyl group, an aryl group, or a mono- or bicyclic heteroaryl group 
comprising one or more ring nitrogen atoms and 0, 1 or 2 heteroatoms independently 
from each other selected from the group consisting of oxygen and sulfur, which groups in 
each case are unsubstituted or substituted by up to three substituents, selected from 
amino, mono- or disubstituted amino, halogen, lower alkyl, substituted alkyl, lower 
alkenyl, lower alkynyl, lower alkanoyl, hydroxy, etherif ied or esterified hydroxy, nitro, 
cyano, carboxy, esterified carboxy, alkanoyl, benzoyl, carbamoyl, N-mono- or N,N- 
disubstituted carbamoyl, amidino, guanidino, ureido, mercapto, sulfo, lower alkylthio, 
phenyl, phenoxy, phenylthio, phenyl-lower alkylthio, alkylphenylthio, lower alkylsu If inyl, 
phenylsulfinyl, phenyl-lower alkylsulfinyl, alkylphenylsulfinyl, lower alkanesulfonyl, 
phenylsulfonyl, phenyl-lower alkylsulfonyl, alkylphenylsulfonyl, halogen-lower 
alkylmercapto, halogen-lower alkylsulfonyl, dihydroxybora (-B(OH) 2 ), heterocyclyl, and 
lower alkylene dioxy bound at adjacent C-atoms of the ring; 

R and R' are independently of each other hydrogen or lower alkyl; 

X represents an aryl group, or a mono- or bicyclic heteroaryl group comprising one or more 
ring nitrogen atoms and 0, 1 or 2 heteroatoms independently from each other selected 
from the group consisting of oxygen and sulfur, which groups in each case are 
unsubstituted or substituted by up to three substituents, selected from amino, mono- or 
disubstituted amino, halogen, lower alkyl, substituted alkyl, lower alkenyl, lower alkynyl, 
lower alkanoyl, hydroxy, etherified or esterified hydroxy, nitro, cyano, carboxy, esterified 
carboxy, alkanoyl, benzoyl, carbamoyl, N-mono- or N,N-disubstituted carbamoyl, 
amidino, guanidino, ureido, mercapto, sulfo, lower alkylthio, phenyl, phenoxy, phenylthio, 
phenyl-lower alkylthio, alkylphenylthio, lower alkylsulfinyl, phenylsulfinyl, phenyl-lower 
alkylsulfinyl, alkylphenylsulfinyl, lower alkanesulfonyl, phenylsulfonyl, phenyl-lower 
alkylsulfonyl, alkylphenylsulfonyl, halogen-lower alkylmercapto, halogen-lower 
alkylsulfonyl, dihydroxybora (-B(OH) 2 ), heterocyclyl, and lower alkylene dioxy bound at 
adjacent C-atoms of the ring; 

or a N-oxide or a possible tautomer thereof; 

or a pharmaceutical^ acceptable salt of such a compound; 

with the exception of the compounds of formula I wherein n is 1, W is O, R u R 3 , R, R' are 
hydrogen and X is phenyl and R 2 is 3-trifluoromethylphenyl, 2-methoxyphenyl or 2-chloro-3- 



AMENDED SHEET (ARTICLE 19) 



WO 01/55114 



-60- 



PCT/EP01/00835 



pyridyl, or X is 4-methoxyphenyl and R 2 is 2-chIoro-3-pyridyl or X is 4-pyridyl and R 2 is 4-[3- 
(3-pyridyl)-5-trif iuoromethyl-pyrazol-1 -yl]-phenyl and the compound of formula I wherein n is 
1 , W is O, R3, R, R' are hydrogen, R, is methyl, R 2 is 2-chioro-3-pyridyl and X is phenyl. 

10. A compound of the formula I according to claim 8, wherein 
n is from 1 up to and including 3; 
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Statement under Art. 19(11: 

In claims 8 and 9 the wording "with the exception of the compounds of formula I wherein n is 
1, W is O, R b R 3 , R, R' are hydrogen, X is phenyl and R 2 is 3-trifluoromethylphenyl or 2- 
methoxyphenyl" was replaced by the wording "with the exception of the compounds of 
formula I wherein n is 1, W is O, R lf R 3 , R, R J are hydrogen and X is phenyl and R 2 is 3- 
trifluoromethylphenyl, 2-methoxyphenyl or 2-chloro-3-pyridyl, or X is 4-methoxyphenyl and 
R 2 is 2-chloro-3-pyridyl or X is 4-pyridyl and R 2 is 4-[3-(3-pyridyl)-5-trifluoromethyl-pyrazol- 
l-yl]-phenyl and the compound of formula I wherein n is 1, W is O, R 3 , R, R' are hydrogen, 
Rt is methyl, R 2 is 2-chloro-3-pyridyl and X is phenyl". 

The four single compounds mentioned in the ISR which are disclosed in EP 0 393 529 A and 
WO 99/62885 A both to Boehringer Ingelheim Pharma were excluded from the scope of 
claims 8 and 9 by the amended wording as cited above. 
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